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PREFACE. 



Instead of devoting, as is customary, three or four pa- 
ges to an enumeration of the motives which i(iduced to the 
present undertaking, and a statement of the embarrass- 
ments and difiQcuhies which have attended its execalioo, 
I shall occupy this place with a brief sketch of an introduce' 
tion to a system of Mental Jirithmetid. That habits of 
mental computation have a salutary infltieiiee upon the 
mind, by rendering the memory retentive, and producing a 
promptness of recollection, cannot for a4noment be ques- 
tioned. But to what extent this habit may be profitably 
cultivated; or what place it should occupy in our systems 
of common arithmetic, experience has not yet fully deter- 
mined. The examples here given are principally design- 
ed for very young scholars, and such as are supposed to 
have paid no attention to arithmetic; but they will also 
afford a profitable exercise for such as are somewhat ad- 
vanced. The number of questions here given is necessari- 
ly limited ; but the instructer can extend it at pleasure 
by selections from the succeeding part of the work, or by 
original examples. 

In the brief system of Practical Arithmetic here offered 
the public, I lay no claim to originality. It lias been my 
chief object to combine the excellences of the Arithmetics 
now in use, in a lucid and perspicuous manner, and to ex- 
clude all that is foreign to the subject, or unimportant to 
the student The rules are illustrated by familiar exam- 
ples, and a sufficiency of demonstration is introduced in the 
notes to afford the scbolar a correct idea of the reasoning 
upon which the several rules are foundedr These together 
with the orderly distribution of the rules i^tq^iHiasses, ac- 
cording to their similitude or dependenc^e, eo^^titatQ . tht 
distinguishing characteristics of the preaei^ ^tjff I^V ^ 

jBurlingtonyJuly i% iSHi^ ;l- 1 
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3«LIiXTAIi ARITHMETIC. 



ADDITION. 



1. I have two cents in one babd,^ 
and one in tjie other, bow many have 
I in both ? 

2. How many fingers bare you on 
one band ? 3. How many on both ? 

4. If you count your thumbs with 
Jrour fiog^ers, bow many will it make ? 

5. George has three apples in one 
pocket and two in the other, bow ma- 
ny has he in both ? 

6. How many are three and two ? 

7. Henry has four cents and George 
two, how many have both ? 

8. David gave three cents for a 
lemon and five for an orange ; how ma- 
ny did he give for both ? 

9. Three and ^ye are how many ? 

10. Peter has six cherries, and Dick 
Ifave him four more ; how many bad 
be then ? 

11. John had seven nuts and Peter 
gave him two more; bow many bad 
he then ? 

12. A roan bought a barrel of flour 
for seven dollars, and a barrel of soap 
for four dollars j how much did they 
both cost ? 

13. A man has six cows atone bam, 
and eight at another ; how many had 
be at both ? 

14. Eight and six are bow many ? 

15. A person bought a hundred 
weight of sugar for ten dollars, and a 
barrel of flonr for seven dollars ; how 

v' much did he give for both ? 

16. A man travelled four miles the 
4rst hour, three the next, and two the 
pext; how far did be travel in the 
three hours ? 

17. If I give nine dollars for three 
sh^pl^and ten dollars for a cow, how 
much do I give for the cow atnd sheep ? 

18. Eight and four are how many ? 

19. Nine and five are bow many ? 
20; Seven and seven are bow many ? 



21. Seven and eight are bow many ? 

22. Nine and eight are how many? 

23. Nine and ten are how many ? 

24. Nine and nine are how many ? 

25. Eleven and nine are how many ? 

26. Twelve and nine are how many ? 

27. A boy gave to another boy six 
peaches, to anqther four, and had 
three left ; bow many had be at first ? 

28. A boy bought a slate for twen- 
ty-two cents, a pencil for three, and a 
sponge for six; how much did they 
all cost f 

29. A man gave seven dollars for a . 
sleigh, gave six dollars for ironing it, 
and four dollars for painting it, what 
did the whole cost ? 

30. A drover bought twenty-three 
sheep of one man, seven of another 
and five of another ; how many did be 
buy of the three ? 

31. A lady bought some pins for 
eleven cents, a comb for twenty-five, 
and some tape for eight cents ; what 
did they all cost ? 

32. Nine and eight and six are how 
many ? 

33. Five and three and eleven are 
how many ? / 

34. Seven and four and twelve are 
bot^ many ? 

35. Tiiirty-five and six and four are 
how many ? 

36. Forty -seven and three and* sev- 
en are bow many ? 

37. A tnan bought a cow for seven- 
teen dollars, a hog for.five dollars arid 
three sheep for six doUafs ; what did 
they all cost? 

38. From Burlington to Montpelier 
it is thirty -eight miles, and from Mont- ' 
pelier to Woodstock it is forty -seven 
miles ; bow far is it frorn Burlington, 
to Woodstock ? 



AiENtAL ARITHMETIC, 



SUBTRACTION. 



1. David had six plums and gave 
two o( them to George; how manj 
had he left ? 

2» A boy had eig:ht cents and lost 
three of them ; how many had he left ? 

3. A man bought a barrel of flour 
for eight dollars and sold it again for 
twelve dollars ; how much did he gain 
by the tra(de ? 

4. A person booght nineteen pounds 
of ric^, and having lost a part of it, 
found he had nin^ pounds left; how 
much did he lose ? 

5. A boy having twenty cents, 
bought one quart of plums for six 
cents, and a pound of figs for ten 
cents ; how many cents had he. left ? 

6. A man bought a cow for sixteen 
dollars, and sold it again for twelve 
dollars ; how much did he lose f 

7. Seven less three are how many ? 

8. Eight less four are how many? 
Eleven less four are how many? 

10. Twenty-one less four are how 
many ? . 

11. Thirty less six are how many ? 

12. Six and ten itesa four are how 
many? 

13. Nine and fifteen less eight are 
how many ? 



14. A lady bought a coitob foi^ thir- 
ty-three cents, some tape for eigh^ 
cents, and some needles for six cents. 
bbe gave fifty cent^; how much 
change must she receive back? 

15. Peter had twelve cents, and 
John gave him ten more, witlk which 
he bought eleven cents worth of 
cake ; bow many cents had he left f 

16. Twenty -one less nine are ho# 
many ? 

17. Twenty-seven less eleven arc 
how many ? . 

IB. A man owed seventy -five dol- 
lars, of which he paid at one time 
fifteen, and at another twenty-fivQ. 
dollars; how much remains |o b* 
paid ? 

li^. Twenty-five less eight and six 
are how many ? 

20. A person bought a hor^e for six- 
ty dollars, a saddle for twenty dollars, 
and a bridle for two dollars, and a 
half, and sold them all togt ^ner for 
eighty-six dollars ; did he gain or 
lose ? and how much f 

21. Twenty-one and eight and sefen 
less seventeen are how many ? 

22. Thirty and forty less twenty 
and twenty-five are how many f 



MULTIPLICATION. 



1. What cost two apples at one 
cent a piece ? - 

2. What cost two lemons at two 
cents a piece ? 

3. What cost four yards of tape at 
two cents a yard ? 

4. What cost three barrels of cider 
at three dollars a barrel ? 

5. At four cents a piece what will 
three oranges cost ? 

6. At four cents a yard what will 
four yards of ribbon cost ? 

,7. If a man travel three miles an 
hour, how far will he travel in six 
hours? 

8. What will eight yards of <:jloth 
cost at four dollars a yard ? 

9. What will sds pounds of raUins 
cost at nine cents a pound? 



10. What will seven yards of shirt- 
ing cost at three shillings a yard ? 

1 U What will sixteen yards of shirt- 
ing cost at ten cents a^yard? 

12. If four bushels of wheat make a 
barrel of flour, how many bushels 
will it take to make eight barrels? 

13. Two times three are how tnaay ? 

14. Two times four are how nf*any^-? ; 
Two times five — ? Two times six-l ? 
Two times seven-? Two times eigjht-* ? 
Two times nine— ? Two times teii**— ? ' 
Two times eleven*? Two iiniea tw^lvet 

16, Three tinieV three are hqw -fjyf*" 
ny ? Thr^c tihicB four-? Three titfiet; 
Bve-^ Three times si x-?Three^l{mrei 
seveja-? Three times eight-^? Three \ 
times nine — ? Thi^ce iiinfes ten— ^ * 
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MENTAL ARITHMETIC. 



Three times eleren— f Three times 
twelve— ? 

16. Foar times four are how many ? 
^our times five — ? —six ? ——seven I 

e ight ? —nine ? —ten ? — . 
•leren? ■ twelve? 

17. Five times five^-? —-six ? ~ 

seven ? e ight ? nine ? — 

ten ? ' eleven ? twelve ? 

8. Six times six — ? " seven ? 

—eight ? nine ? 'm — ten ? — — 

eleven ? —twelve ? 



17. Seven times seren*- ? ■ ■ - e igbt ? 
—nine? ten ? —eleven? 



—twelve ? 

50. Eight times eight-* ? 
—ten ? —eleven ? — ■ 

51. Nine times nine— ? 
e leven ? twelve ? 

52. Ten times ten? — 



—nine ? 
■twelve f 
ten? 



.eleven ? 



twelve ? 

23. Eleven times eleven—? 
twelve ? 

24. Twelve times twelve— ? 



DIVISION. 



t. If two apples cost four cents, 
bow ma eh is that a piece ? 

2. If three lemons cost nine cents, 
lu)w much is that a piece ? 

3. A lad had twelve plums, which 
he divided equally among six boys ; 
how many did each have ? 

4. If you divide twenty dollars e- 
qually among four men, how much 
will each have ? 

5. In fifteen hoir many times five ? 

6. *Tn twenty-one how many times 
seven ? 

7. In sixteen how many times four ? 

8. In thirty how many times five ? 
6. In twenty-four how many times 

eight? 

10. In eighteen how many times 
two? 



n. If a quire of paper cost twelve 
cents, how much is that a sheet ?_ 

12. If five lemons cost thirty cents, 
bow rotich is that a piece ? 

13. At twelve cents a dozen, how 
much will half a dozen apples cost ? 

14. If five pounds or" sugar cost fifty 
cents, how much is that per pound ? 

15. If twenty yards of cloth cost six 
dollars, how much is that a yard ? 

16. In a certain cornfield are eight 
rows forty hills long ; bow many hills 
are there ? 

17. A certain cornfield contains 
j three hundred and twenty hills, and 

the rows are forty hills long; how 
many rows are there ? 

18. In five hundred how many times 
twenty ? 



FRACTIONS. 



1. How much is one half and one 
fourth? 

2. How much is one bal/ and three 
fourths? 

3. *How much is ^ve thirds and 
four thirds ? 

,4 If you take one fourth from one 
half, what remains ? 

5. One third from two» what re- 
mains ? 



6. One thiti and two sixths ftom 
one, what remains? 

7. One fourth and one half from 
two, what remains ? 

8. If an apple be divided into seven 
equal parts, and fon give away five 
of them, how would you express the 
value of the parts disposed of ? 

9. How the parts remaining? 



Not£.-'>^mild what j» here offered as d few exercises in Mental Arithme- 
tic, be favor^^yy received by Instnicters, this part of the work will be ex- 
iead^d^ Jjli fi.\fiild[re edit^^ tii^ principles mdre fully developed. 
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• ERRATA. 

By a hasty perusal of the following pages, a few errors hare been detect- 
ed, which the student is requested to correct with his pen, as below. 

Page 9 last line save one, for DCCC read DCCCC. 

11 line £6, for two hundred read five huttdred. 

12 Sign X omitted in several pl-rces. 
SI Exam. 5, Ans. 15239575 instead of 15<'29575. 
SO table of i;^e, for I3m. Id. Ih. read iSm. Ld. 6h, 
58 for •^ read J» in Exam. -Z. 
6a Recip. Exam. 1» for 1200 read 1000. 
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INTRODUCTION. 



Jtrithmiiic is the science of numbers. 

J>/himbtr is the abstract ratio of one quantity to another taken for 
unity. 
Arithmetic is of^two kinds, theoretic and praciieal. 
TkeoreHc Arithmetic treats of the nature of numbers^ and shews 
the foundation of the rules for practical operations* ^ 
^ Ftaetical Arithmetic is the method of applying thede rules to the 
^solution of questions and the transaction ol business. 

In entering upon the study of Arithmetic, the first objeots which 
demand the student's attentioit are Notation'and Numeration. With 
^ these he should endeavour to become familiar, as a knowledge of them 
is indispensable at every step of his future progress. 



dotation is the method of writing, or expressing, any proposed 
number in characters or figures. 

There are two methods of expressing numbers, the Raman and the 
Arabic* 

The Roman method is by letters of the alphabet. It is at present 
but little used, except in numbering chapters, sections, and the like. 

The Arafnc method is by characters, and is the one in general use. 

The Arabic characters or figures are the ten following; 1 one, 2 
two, 3 three, 4 four, 5 five, 6 six, 7 seven, 8 eight, 9 nine, and cy- 
pher.* Bj repeating and varying the position of these ten characters,^^ 
all numbers whatever may be expressed. The nine first are called 
significant figures, or digits, because they invariably point out, or 
express some particular number. The cypher standing alone htis no 
signification ; but placed at the right hand of a significant figure, it 



3?-^f» 



, , if6«^fabia, by the SfijpaceM^ 

about A.D. 991. The^letters of the alphabet were unc^l^DreviouB to tUs time« 
The following table exhibits a comparison of the two oiethods of noYatj6|^. ' 



1 I. 

9 II. 

sm. 

4 IV. 



6 VI 

7 VII. 

8 VIII. 

9 IX. 



5 V.»10 X. 



11 xi.iie XVI. 10 X. 

12 Xll. 17 XVII. 20 XX 
13XIIIi!l8XVIII.SOXXX. 

14 XIV. 19 XIX 40 XL. 

15 XV.I20 XXJfiD L. 



60 LX. 
70 LXX. 
80 LXXX. 
90. XC. 



too, c 

200 CC: 
300 CCC. 

400 cccc. 



100*-, C.*500 D or ir\. 



600 DG. 
700 DCC. 
800 Dl^CC 
900 DIPCC. 
lOQQ H^ 



10 INTRODUCTION. 

increases the valae of that figure in a tenfold pro^rtion. Thus 4 
standing alone is four; annex a cypher (40,) and it is forty ; another 
cypher (400,) and it is four hundred. Hence figures have a local as 
well as simple value ; and the local value depends upon the distance 
of the figure from the right hand, or place of units, each removal to the 
left increasing the value of the figure in a tenfold proportion. And 
the effect is the same, whether the places on the right be filled with 
cyphers or significant figures. JBut this will appear more clearly 
frtijfn what follows. 



J^Tumeration teaches how to read any proposed number expressed 
in fij^ures. 

We have already observed that figures have a local as well as sim- 
ple value. The method. of determining these values may be learnt 
from the following 

. Numeration Table. 



00 ^ W . 

o J5 o c3 



I 






n 



Sou- fl^c-i oS Ou- S^u- «^c*- fllS 

n:SflogcSSo2Sc'=2o2Sc-s 

6 4 6 8 r 6 4 2 1 3 8 5 1 3 6 7 9 6 t; 

< ■■■• ' .' ^.. * 
The words at the head of the Table show the names of ihe several 
places against which they stand, or th€ local value of the ^gures occu- 
pying those places. These words should in the first place be per- 
fectly committed to memory, as they are applicable to any sum oi; 
number. This beitog done, to enumerate any sum, observe the fol- 
lowing 

Rule* 

To the simple vahie of each figure, join the nWe of its place, be- 
ginning at the left, and reading towards the right Thus 8 being in 
tiie ten's place in the table, is eighty, 9 in the hundred's place is nine 
hundred, 7 in the thousand's place is seve;^ thousand, &c. Hence the 
whole number would read th^s : six trillitas, four hundred and sixty- 
eight thousands seven hundred sixty-foui: billions, two hundred thir- 
teen thousands eight hundred fifty-one^ mil lioin, two hundred sixty- 
»even thousands nine hundred and eighty-sev)^* 
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Application. 

Write the following numbers in their proper fig;ures. 

Eight. Nineteen. Biffhty. Three hundred and sixty-nine. 
iPive thousand, three hundred and seven.' Thirty thousand and 
fifty-nine. Two billions. Three trillions, six billioBS, seren 
xtoillions and and one hundred thousands. 

Write the following numbers in words : 

£6 

S4a 

4090 

84704 

514^42 

4£35r440 

8000006000000 

260400100220160 

For the more easy reading of lar^e numbers,, it is customary to 
divide them into periods and half periods, as in the following 

Table. 



Periods. 



Half Per. 



Figures. 



Sextill. QuiDtill. QuadrilJ. TriUioDs. fiiUions. MiUioDs. Units, 
tb. un. th. UD. th. ub. tb. un. th. un. to. iin. cxt. csu. 



211,974 321,234 108,642 320,123 458,620 512,345 254,162 



Here it will be observed that in enumerating, the same names are 
repeated in each of the periods, and then the name of tiie period 
annexed. Thus the first period is two hundred fifty-four thousand, 
one hundred and sixty-two units $ the second^ two hundred, twelve 
thousand, three hundred and forty -five mi^ioTZS ; the third, four hun- 
dred, fifty-eight thousand, six hundred and twenty billions^ &c. 
{lence a number consisting of twenty, thirtv, forty, or more figures, 
after dividing it Into periods, ^nd knowing tne name of each, can be 
enumerated with the same ease as one consisting of six figures only. 



EXPLANATION OF CHARACTERS. 

r Equality is expressed by two hori^f^ntiil marks ; 

=. Equality.-j Thus 100 ctsrzl dollar, 'signifies tbfl* 100 ceixtAare 

(. equal to one dollar. , 

r Addition is expressed by a cross formed; by 0|ke 

+ Addition. < horizontal, and one perpendicular mark : 'ThJn 

t5-f4r:9 signifies that 5 added to 4, is equal tia:,;^ 

r Subtraction is expressed by. one hori^0i)tali%|^ 

— Subtraction. < between the numbers. Thus; 7-^4 —3 s^ifie^ Jlfei^^ 

t4 taken from T, the remainder U ^^^\.\S!s*^* 
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t Multiplication is expressed by a cross forbif 

«^ iirnU;ni;<.«rf AM ) ^^ ^7 ^^^ oblique marks; Thus 5kS~iS 
M MULipiicatiom < gigni^eg ^^^^^ 5 multiplied by 3, the product is 

V equal to 15. 

{Division is expressed by a horizontal lint 
with a dot on each side, or by a reversed paren* 
thesis; Thus 6-^2=3, or 2)6(3 signifies that 6 
divided by £, the quotient is equal to 3. 



• • • 

• • • 



: Froj^rtion 




— 12 Signifies the second power, or square of the number over which 
it IS placed ; Thus ^gl^^^^^^^^ ^^^ square of 6/ or 6 6=:36. 

— 13 Signifies the third power, or cube of the number. Thus "^(S de- 
notes the cube of 6, or 6 6 6 zr2 1 6. 

— \i Signifies the square root Thus 36|4 signifies the square root of 
36, or 6. ^ 

— 1§ Signifies the cube root* » 

1—2=10 Shows that the difference between 2 and 4 added to t 
is equal to 10. The line over the 4 and 2 is called a vinculum. ' 



♦• ■ 



qUESTIOJV'S. 

1. What is Arithmetic? 2. What is number ? 
S. Of ho|r many kinds is Arithmetic P 

4. Of what does Thebretic Arithmetic treat ? 

5. What is Practical Arithmetic ?. 

6. What is Notation ? 

7. How many methods are there of expressing numbers P 

B. What is the Roman method ? 9. Is it much used at present i 

10. What is the Arabic method ? 

11. How many Arabic characters or figures are there ? 12. Name them. 

13. Which are called significant figures ? 

14. Has the cypher any signification ? 

15. Have figures a local as well as simple value? 

16. Upon what does their local value depend ? 
If. What does Numeration teach? 

18. Repeat the names of the places in the numeration table beginning 

with units. i9« What is the rule for enumerating any sum ? 
20. How is ihe enumeration rendered more easy ? 

31. How is equality expreissed ? How is addition expressed? 

32. How Subtraction ? 23, How Multiplication ? 24* How Division ? 
S5. How Prop^^rtion? / 
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FUNdkMENTAL RULES. ^ 

The Fundamental Rules of Arithmetic are four, Addition, Sub* 
traction^ Multiplication and Division. Thej are called Principal or 
Fundamental Rules, because one, or more of them is concerned in all 
arithmetical operatioqs- Each of these j^es is of two kinds, simple 
and compound. They are nmpl| whe^Pie numbers i^niployed are 
all of one sort, or denomination; and compoundi when the numbers 
employed are of ^fferent denominations. 4 

After hairing mffie himself familiar with Notation and Numeration^ 



r fundamental fules. ifthese are passed over slightly, he will, in 



« scholar's next business is to obtain a thorough knowledge of th^ 
r fundamental fules. Ifthese arc pasi 
future nrosrress. meet wik contaitl 

proceeds to the next, those 



contl 
fore 




I embarrassment. But if he 



ct his progress, will entirely 




SECTION I. 

1. Simple Utitretfoti* 

Simple Addition is the putting together of several numbers of the 
same denomination, into one whole or total number, called the ^m« 
or amount #Thus 5, 4 and 3 put together^ their sum is 12. 

Kule.* 
%• Write the numbers to be added under one another, with units 



• This nile and the method %f pi#of, arc founded on the well known axioir^, 
*^Hhe whoU U tquaX to the sum of all its parts. ^^ The reason of carrying for ten ' 
is that ten in any inferior column^ is just equal to one in the next superior, as Is 
evident from the nature of Notation. There are several other methods of proving 
addition, besides those given above. A very ingenious one is by casting out the 
nin^s^ and as this method, with the proper variations, is applicable to all the funda' 
mental rules, I shall proceed to explain it. The ninej^are past oiit'of a sum by 
beginning at one end of the line of figures, and adding them together, rej^jcr%g 
nine from the sum as often as it occurs. Example, — Cast the nines out ot^8l^^; 
Beginning at the right hand, say 8 to 3 is 11, this being 9 and 2 over, drop the ;^ 
and sav 2 to 8 is 10, reiect 9 aeain, and savl to 4 is 5, and 1 is 6« Six then U \!^i 
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under unitSi tens under tens, tJfA so on, beginning at the right, and< 
proceeding towards the left, and draW a line below them. 

2. Add the right band column, and if the sum be less than ten,, 
write it below the line at the foot of the dblum|i ; biit if it be ten, or^ 
more than ten, write down the excess of tens, and carry as many 
units as there are tens to the next column, with which proceed ' as- 
before ; and so on till the whole is finish^, remembering at the last 
column If set doWn the whole amount. ^ 

Proof. 

Cut off the upper line of figures, and find the sum of the rest ; add 
this sum to the upper line, and, if their sun be the same as the first 
amount, or sum total, thef^rk is right; or what is commonly prac- 
tised, begin at tha top andYeckoniiownwards^ and if it be right, the 
sum will be the same as the first amount 

Bxanij^lesf. ♦ 



1. Whatisthesum of 6462, 8224, 101 and 91, when added togethe||i 

Having ^r^^ii the tumbers accorcflf 
to^rip rulqgdS dr^n a Hge below thei 




begm withJB§rj^hAM|||M:blumi 
l.iliftL is £^d^^^^Bid 2 



bii^H[ess than fen^n^it'belHpSifi^ine 
to the next column apd say 8 %J(is 8, and 



arW^foot^of the col|[mn. Tipa pwKeed 






2 is 10, and 3 is 13 ; 13 being one ten and 

... ' ■ " 3 over, write dowif 3, the jexcess, and car- 

Ansg^ 1 4 8 3 8 ry 1 to the next column, saying 1 to 1 is 2» 

^ : and 2 is 4, and 4 is 8, which write down» 

8 4 6 l*hen 8 to 6 is 14; this being the last coU 
\^- I umn, write down the whole number by 

Procif. 1 4 8 3 8 . placing 4 the excess of tens, under the 
column, and 1 the number of tens, at the left hand. 



excess after casting the 9^s out of 14S38. Proceed in the same way}with a]] other 
numbers. Then to prove tidditioiV'bj cas^ting out the 9^s, observe the following 
fS ^^' . ' mJLE. 

C!ist the 9^s out of each line of figures in the giren sum, and write the excesses 

in a column at the right hand. Add the excesses, and the 9^8 being cast out of 

this sum and the sum of the given lumbers, if the two excesses are equal, the 

uddition is supposed to have been rightly performed. 

- . « Here the excess of the first line is 7, the seconds, and 

JEXAMPLE. the third 4, and the^un^f the excesses is 19. Then 

«• "^ ' casting the 9^s out of 19, and also out of the sum 12807^ 

16 4 2 3 ^ 7 and the excess in both cases is 1 ; therefore, the work is sup- 

2 12 3 S5 8 poFcd to be right. This method of proof is in aM cases »ub- 

9 4 18 5 4 ject to the inconvenience that a wrong operation may some- ^ 

* ■ — K - times appear to be right, for if we change the places of any' 

12 8 7 1^1 two figures in the sum, the red^lt will still be the same. 
^ . This method depends upon a property of the number ^^ 

which belongs to no other number, excepts, namely, that any number divid«(d by 
f> leaves the same remaiTvder as the sum of its digits divided by 9. Thus 43^ivj- 
ded by 9^ the remainder is 4 ; the sum oC the diyta in 436 is (4+3+ 6z:) 13, and 
lif divided by 5, the remainder 19 4 as m tive Totoi^t c\sfi^^ 'dxn^ ^^^ ^'^xsks. vi ttue 
oaJyersaliy, as may be analytically deaQn«Ua\.e4. 
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To prove ttiat the operation has been rightly performed, cut off the 
upper line of figures, and add the three lower lines as already taught, 
setting their sum, 8406, below a line drawn under the first amount, 
with each figure fiirectly under the line which produced it; add this 
last sum to the upper line, and their sum, 14838, being the same as 
the answer, or amount of all the given numbers, t^e work is consid- 
eretr to be right. 

By a careful attention to his rule and its illustration by the preced- 
ing example, the student will find but tittle difficulty in working the 
examples which follow. 



2. 
16 4 2 3 3 
2 12 3 1 
9 4 18 3 


3. 4, 5. 
2 14 8 6 4 2 12 3 4 5 6 7 
3 2' 3 12 4 7 6 5 4 3 2 4 
521 4213 123 4^5 67 


12 8 7 1 Ans. 


» 




1116 4 8 \ 

"r 


- r- 


•i 


12 8 7 1 Proof. 

6. 7. 8. 

8 1927351234 5 6 789 98769 8 7 

2 14 2 6 8 12 3 4 5 6 7 8 7 9 8 7 6 9 8 

15 4 13 2' 123 4 567 4343434 

4 0.2 1 2 1 21 3 4 5 6 2 1 2 1 2 1 2 


9.. 

4 4 

10 6 6 

2 2 2 

12 19 


* 


■" w 

• 






1 




10. 

9 8 7 6 5 4 3 2 1 

9 8 7 6 5 4 3 2 

9 8 7 6 5 4 3 

9 8 f 6 5 4 

9 8 7 6 5 

9 8 7 6 


11. 12. 

20 000 4512345 

200000^ 192546 

200 6273501 

2000 204216 

200 8«4 07130 

2 4 2 6 2 


13. 

8 

89 

7 6 4 

6 4 5 6 

5 4 3 2 1 

9 5 5 6a, 2 






*•'• 


"■' 


^ 


■ • * 



Application of the Rule# ; ; 

As arithmetic is usually studied on account of it^ pactical u^Hty; 

in transact! njy fhp^. hiiAinAsq nf liff^. it 1A imnorlmnif-' fn&f tK«. «v<d^i^Sk?ik3L 
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acquire soch a knowledge of each rale as he proceeds, as will enable 
him readily to apply it in practice, whenever occasion shall require. 
To aid him in obtaining this knowledge, and to give scope for the 
exercise of his judgment, a great yariety of such questions will be 
given under each rule as wiii be most liKely to occur in the transac- 
uon of business. 



1. Whatis the amount of Z5&5 
dollars, 796 and 7009 dollars, 
when added together ? 
& 5 6 5 








7 9 6 
7 9 


Ans. 


10-3 7 


• 


7 8 5 


Proof. 10 5 7 



2. Sir L Newton was born in 
the year 1642, and was 85 years 
old when He died ; in what year 
did he die ? dns. 1727. 

S. A man has 3 fields of grass 
to cut, one containing 12, another 
23, and another _47_^cres j how 
many acres are there in the whole? 

4tt3«-82 acres. 

4. Supposing a man has three 
barns, and at one of them keeps 
6 oxen, 8 cows, and 16 calves, at 
another, K) coivs and 2 oxe», anfl 
at the other, 8 steers and 1 1 heif- 
how many cattle are there in 



ers 



the whole ? 



dns. 61. 



^. The number of free white 
male§Lin.the United States ai the 
last oensus, (1820,) was 3,995,053, 
the number of free white females, 
3,866,657, and the number of eve- 
ry otiiet description, 1,776,289, 
what was the whole numbec of 
inhabitants in the Utrited States 
at that time ? Ms, 9;e37,999/ ' 



6. In a certain town there are 
8 schools, the number of scholars 
in the first is 24, in the second, 
32, in the third 28, in the fourth 
36, in the fifth 26, in the sixth 27, 
in the seventh 40,* and in the 8th 
38 ; how many scholars in all the 
schools? •Sns. 251. 



7. How many days in the J 2 
calender months ? wftas. M5. 



8. I have 100 buaheb of wheat 
worth 12$ doll|yrs, 150 bushels of 
rye, worth 100 dollars, and 90 
bushels of corn, worth 45 dollars ; 
how much !^rain have 1, and what 
is it worth ? ^Sms. 340 hushds 
worth 270 doUar$. 



^. There are two numbers, the 
least is 2575, and the ^ifi^i^ence 
is 1448, what is the greater ? 

jains. 4023. 



la A man killed 4'hogs weigh- 
ing as follows : one 371, one 510; 
one 472, and one 396 poands ; 
what did they all weigh ? 

^ Jl/is. 1749 lbs. 



11. A man killed aa ox, the 
meat weighed 642, the hide 105, 
and the tallow 92 pounds ; what 
did they all weigh ? 

•ins. 839 Ib^ 
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QUESTIOJ^S. 

!• What are the fundamental rules of arithmetic ? 
% Why are thej called principal or fundamental rules P 
3. Of how many kinds is each of these rules ? 
A, When are they simple ? When compound ? 

5. What is Simple Addition ? 

6. What is the whole or total number called ? 

7. How do you Write down the numbers to be added ? 
S. Where do jou begin the addition ? 

9. How is the amount of each column to be set down F 

10. What do you obserye respecting the sum of the last column ? 

1 1. Ho«^ is aifdition proyed ? 

]£. Why do jrou carry for ten rather than anj other number? 



Simple SuATaAcrioN is ihe method of taking a less number from a 
greater of the same denomination^ so as to find the difference between 
them ; as 5 taken from 8 there remains 3, the difference. 

The greater of the giyen numbers is called the Minuend, the Ies9> 
the Subtrahend, and uke difference^ the Remainder. 

Rule.* 

Write the less number under the greater, with units under units, 
tens under tens, and so on, and draw a line below them. Beginning 
at the right hand, take each figure of the subtrahend from the figure 
oyer it in the minuend, and set the remainder directly below. 

If the figure in the lower line be greater than the one oyer it, sup- 
pose 10 to be added to the upper figure, always remembering, in such 

* When the figures in the subtrahend are all less than their correspondent 
figures in (he minuend, the sum of the several differences it evidently the triie 
difference between the numbers, for as the cum of the parts is equal to the whole, 
so is the sum of the differences, of the similar parts equal to the difference of the 
whole. And When the figure in the subtrahend is greater than its correspondent 
figure in the minuend, borrowing ten, which is the value of a nnit In the next 
higl^er place, is in fact employing a unit of the next left hand figure of the minu- 
end, before you arrive to It. But as this figure it not actually diminished, the true 
balance is preserved by increasing its correspondent figure in the subtrahend by 
1. If, when we borrow ten, we diminished the aext figure in the minuend by 1, 
we should proceed more agreeably to truth, and the result would bi the siune as 
by the rule. 

The truth of the method of proof is obvioul ; for it is plain that the dtferenc^ 
of two numbers ad^cLto the less must equal the grieater.^ To prove Subtraotion 
by casting out the 9>8, subtract the excess of9^s in the subtrahend frbi^tht excieit 
in the minuend, and |f the remainder be equal to tbe excess of 9Mi ifk.t|ie remaiti-' 
der of the given tuin, the werk m supposed to be figlMt.; N. B, WWfi the exceta 
of the remainder is less thaa th« fxcetp in the tubtf abend, i| jiiUstrbe added t« it 
before subtracting the excesses. . * v 
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cases, to cany I to the next figure in the lower line, with which pro- 
ceed as before ;' and so on till the whole is finished. 

Proof. 
Add the remainder to the subtrahend, and if their sam be equal to 
(he minuend, the work is right. 

Examples. . 

1. From 6485 subtract 4£93. 

Minuend. 
Subtrahend. 



6 4 8 5 
4 2 9 3 



Remainder. £ 1 9 2 



Proof. 



6 4 8 5 



Having placed the numbers as the rule 

directs, begin at the right hand and saj^ 3 

from 5 there reftiains 2, which wrHe^o||||ii/* 

and proceed to the next figure, and sajs 9 

from 8 ; but 8 being less than 9, you must 

suppose 10 to be added to 8 making it Ifi, 

then say 9 from 18 there remains 9, which 

write down. Proceed to the next figure, but because jou borrowed 

^ten in the last place you must carry 1, saying I carried to 2*is 3 and 

3 from 4 there remains I, which write down and proceed again, 4 from 

6 there remains 2, which set down, and the work is done. 

Proof. To know whether you have performed the operation cor- 
rectly, add the remainder 2192, to the subtrahend, 4293, and the sum 
6485 being equal to the minuend, the work is right. 



2. 

From 3 2 8 7 6 2 5 

Take 2 3 4 3 7 5 6 

■ • 

Rem. 9 4 3 8 6 9 



8. 

5327467 
1008438 



4. 5. 

78213 6 06 12345687 
27821890 3456798 



Proof. 3 2 8 7 6 2 5 

Application. 

1. Sir I. Newton was born in 
the year 1642 and died in 1727; 
how many years did he live P 
,f Ans. 85 years. 



2. Supposing a man to have 
been born in 1763, how old was 
be in 1820 ? Ans. 57 years. 

3. What number is that which 
taken from S65 leaves 1 59 ? 

Ans. 206. 



5. Supposing you lend a neigh- 
bor 765 dollars, .and he nays you 
at one time, 86 dollars^ and at 
another, 125 dollars; bow much 
is there yet due ? Ans. 554. 



6. What number is that to 
which if you add 643, it will be- 
come 1286 ? Ans. 643. ^ 

7. How many years from the 
flight of Maliomet iu 622, to A.D. 
1 824 P Ans. 002 years. 

4. If a man have 125 head of 
cattle, how many will he have 8. America w^ discovered by 
after selling 8 oxen, 11 cows, 9 Columbus in 1492, how many 
steers and 13 heifers? ] ye^rs since P 

A^Si 84. j 



■■ftV- 
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QUESnOJ^S. 

1. What is Simple Subtraction ? 

2. What are the given numbers called ? 

S. What is the difference between them called ? 

4 How do YOU write down the numbers for Subtraction ? 

5. Where do you begin the subtraction ? 

6. What is to be done when the figure in the lower line is lit*ger 

(than the one over it? 

7. In such Cases what do you do to the next figure in the lower line ? 

8. How do you prove Subtraction ? 



3. Simnle ^ulti»UtiLtlon. 

Simple Multiplication is the method of finding the amount of a 
given number by repeating it any proposed number of times ; as 6 
repeated 4 times, or 4 times 6 is 24.* 

In Multif^iication there must be at least two numbers given to find 
a third. 

The two given numbers spoken of together are called factors. 
Spoken of separately, the numi^er to be repeated, or multiplied, is cal- 
led the multiplicand/ th^ number by which it is repeated; or multipli- 
ed, is called the multiplier, andT the number found by the operation is 
ca.\]ed the product , * ' \ 

Befofe the scholar can proceed in this rule, the following table must 
be thoroughly committed to memory. 

Multiplication Table. 



1 1 2 1 3. 1 4 5 .^^Q 1 r 1 8 1 9' 101 11 


12 


2 1 4 6 I a 10 12 14 16 1 18 20f 22. 


24* 


3 6 9 12 


J^ 18 21 24 1 27 30 


S3 


36 


4 8 12 16 


20 


24 |28 |32 1 36 1 4Q 


44 


48 


5 10 1 15 20 


25 


30. 


35 |4a 1 45 1^50 


55 60 


6 12 


18 124 SO |36 42 | 48 | 54 '60 


66 .72 


7 |14 


21 \u 


35 42 49 r56 | 63 70 


77 U 


8 16 24 |32 


40 "48 56 64 72 80 88 1 


96 


9 18 27 36 \45 54 


63 72 


81 90 99 


108 { 


10 1 20 


30 


40 


f50 


db 


70 80 


9*1100 no 120 


11 22 


33 


44 


^5 


66 rr 88 I 99 


llOi 121 13^ 


12 j24 


36 48 |60 72 1 84 96 108 


120 1321144 



riMta 



mmm 



* Maltiplication isr ooly aa abridged toetbod of Additidn^, apd all the <jMfioii9 
ID Multiplication maj be solved by that ririe. 'Thus G'm^^ied by^is the 
eame as 4 sixes added togetbei', or 6x4==6-f 6+ft+6=:24. -ISittttKe; solatfeii by 
addition would be extremely tedious, particolarlT ^ea the moItipiWris a. Uk&^ 



^M 
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80 SIMPLE MULTIPLICATION. 

Use of the preceding TaMe.— Find ihr multiplier in th^ left hand 
column and the multiplicand in the Hpper line ; the product trill be 
found in the line with the multiplier^ directlj under the multiplicand. 
Thus 48 the product of 6 and 8, is found in the line with 6 under 8. 

Bule.* 

li^Write the multiplier under the multiplicand, with units uiider 
units, tens under tens, and so on, and draw a line under them. 

d. Beg;in at the right hand and multiply all the figures of the mul- 
tiplicand separately bj each figure of the multiplier, setting the first 
figure of the product directlj under the figure of the multiplier, which ^ 
^^; is employed, and carrying for the tens as in Addition. 

S. Add these several products together, and their sum is the total \ 
product, or answer required. ^ 

Proof.t 

Make the former multiplicand the multiplier, and the former mul- 
tiplier the multiplicand, and proceed as before ; if the product be 
^qual to the former, the product is right 

Examples. 



1. Multiply 376 by 4. 

$ 7 6 Here 4 times 6 is 24, 
4 which being 2 tens and 
4 over, write down the 



£. Multiply 4S by 25. 

OPERATION* IPROOF. 

4 3 2 5 

2 5 4 3 



2 15 7 5 

8 6 10 



Ans. 107 5 1075 



% 



* ) 5 4 4 and say 4 times 7 is 
28 and 2 carried, is 30 ; 
write a cypher and say again 4 
ifmes 3 is 12, and 3 carried is 15, 
which write down, and the work 
js done. 

* When ilif nluUtplitr is a single digits niultS)>lyifig everj flgtire of the muUipli^ 
osiod by that digit, is evidently multiplying the whole by^ it ; and carrying for the 
tens }s only assigning the several parts of the product to their proper places. This 
inuf>t be obvious from the following analysis df the first exampfe. 
Multiplicand. 376 or 976 Here 4 times 6 is $4, 7 being in the place 

Multiplier. 4 * 4 of t^s, is 70, and 4 ti^ses 70 is 280, and 3 

- ' ( ' ■ * J being io the place of hundreds, \^ 300, and 

Product. 16 4 % ^ 4 times 300 is 1200. Here the multipH- 

2 8 cand is divided into' parts, and each of the 
12 parts mmtiplied by 3« Their product ad- 
— ded together amounts to 1504, thf sain« as 

15 4 by the rule. 
Wher^ U^e tnnltlplier consists of more than i dig:t, it is considered to be divided 
into as m^ny parts ^^s there are digits, and the whole multiplicand being multi- 
plied by each of these parts, is evidently multiplied by the whole multiplier. The 
productartsingijric^m multiplying by the second figure in the multiplier, or the fig* 
ure in the pla4)6 ol tens, is ten^times as great as it would be if that figure occupied 
the unites place, and thAt arising firom the third figure one hundred times as great, 
and so on5.iM)4,0)eSe taIocs are truly expressed by writing the first figure jof euch 
pt'oduct direc^tiy under the figure by which we multiply, as will be evident by in- 
flpectink ll^e opm^icm ; hence tl^e sum of these several products is the product of 
tboj^h^e^ii^l^jm^ whole multiplier. 

£^01/ proof depends upon the i^ropositipn that two numbers being 
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St 



3. 
Multiply 3 7 9 3 4 
By 2 


4. 

$57 

^ 5 6 


5. 
40891 
3d5 


. Prod. 7 5 8 6 8 




6. 
65 3 24 8 
408 


Prod. 1 9 9 9 S 

7. 
5432 176 
1234 


15 2 9 5 7? 

8. 
8 4 8 3 2 9 
4009 



^flmmmmmimifmmtmm^m^ 



Wf M 



B 6 6524368 



i^W*« 



■ I mr 



6703305148 3 4 9 5 0^9 6 1 



9. 
99886 
98 



10. 
6842 
2486 



XI. 
795 5 1 

357 



"■^^ 
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mnUiplied together either of them may be made the multiplier, or the multiple 
oand, and the product will still be the same. 

There are several other methods of proof. The following by division will bs 
found very convenient after becoming Acquainted with that rule, 

I. Divide the piodnct by the multiplier, and if tt be right the quotient wiD be^ 
equal to the multiplicand. 

Another method much practised, is by easting out the nines. 

RULEL 

II. Cast the nines out of the multiplicand and multiplier) multiply the two ex«* 
oieses together, cast the nines out of their product and write down the excess i 
then cast the nines out of the product of the sun, and if this excess be equal to 
the former, the work is supposed to be right. 



XXAHPLK. 

Multiplicand. 3 5 7 
Multiplier. 



9 
7 



1 
8 



5 6 - 

4 2 
6 



- 8 

- 2 

1 i - 



f (rst cast the nines eut of the mul- 
fipiicand and find the remainder to ba 
6; then out oftbe multiplier and fincl 
the remainder 2 : these be^ mukiplio 
3' ed together, the prodnot is Vl^ and the 
excess 3. I then cast die nineft out of 
the product, and find the tsc^i thefre 
3 to be 3 also. Heno#l( don^uda tba 
work is right. TJiis method may genv 
erally be depended upen, but it is liable to the sam# inoonveniefice as in Addition, 
that a wrong operation sametimes appears to be right, and for the reason mention- 
ed under that rule. There are ather aethodf tf pra ving M«lti]gilicekti<$]s!^VV«>ft»9v 
are deiemed sufficient. 



Fffoduct. 



1-9992 •- • - 



23 SIMPLE MULTIPLICATION. 

CONTRACTIONS. 
L ¥Fhen there are cyphers on the right hand of one or both ihefactors^ 

* RUI^ 
Neglecting the cyphers, proceed i9 before, and place on the right 
hand of the product, as many cyphers as were neglected in both the 

factors. Examples. 

1. Multiply SrOO by 200. 

3 7 Here neglecting the cyphers, I multiply 

S S7 by 2 and annex four cyphers, the nuiti- 

ber neglected in the two faetors. 

7 4 
S. Multiply 461200 by 72000. S. Multiply 50S6000 by 70300. 
4612 503 6 

7 2 7 3 



Prod. 3320640000 Prod. 3 5^ 3030800000 

II. When the multiplier is a composite number. 

A composite number is one which is produced by the multiplication 
of other numbers, and the component parts are the numbers employed 
in producing the composite number. Thus 4 times 6 is 24. Here 24 
is a cotnposite number, and 4 and 6 are its component parts. 

Rule.* 

Multiply by one of the component parts, and that product by the 
other. • 

EXAMPLES 
1. Multiply 2478 by 36. 2. Multiply 8462 by 56. 

2 4 7 8 Because 6 times Ans. 473872. 

6 6 is 36. 



14 8 6 8 
6 



Prod. 8 9 2 8 
III. When the muUipUir is 9, 99, or any number of nines. 

Annex as many cyphers to the multiplicand as there are nines in 
the multiplier^ and from the sum thus^produced, subtract the multipli- 
cand, the remainder will be the product. 

EXAMPLES. 
1. Multiply 478 by 99. 2. Multiply 6473 by 999. 

4 7 8 , Ans. 6466527. 

4 7.8 



Product. 4 lis 2 2 



L 



* The reason of Ihrs njilc is/obvioo's ; for in the first exanopie, the product of 6 

times 247Q^ multiplied bjr'€,ls as evidentlj 36 fimes 2478, as 6 times 6 is 36. A 

coarpo»itie Dumher may have 2, 3, or more oomponent parts. Thus 30 is a com- 

posite tiumbeT nrhose comp6irent patta m^y be 6 wad 5^ or 3 and 10, or 5,3 and 2,&c, 

/ The reason o/tbis rule will appear by coiisii%tm%\b^\M«v«sA\\%^Gy\jher to 



SIMPLE MULTIPLICATION, 
Application. 



S3 



1. If a man earn 3 dollars per 
fveek, how much will he earni|L 
tt jear, which is 52 weeks ? ^ 

Ads. 156 dollars. 

% If a man thresh 9 bushels of 
wheat per day, how much will he 
thresh iri 29 aajs ? 

Ans. 261 bushels. 

3. In a certain orchard there 
are 26 rows of trees, and 26 trees 
in a row ; how many trees are 
there in the orchard ? Ans. 676. 

4. In diyiding a certain sum of 
money among 352 men, each re- 
ceived 17 dollars, what was the 
sum divided ? Ans. g5984. 

5. A certain city is divided 
into 12 wards, each#ard consists 
of 2600 families, and ^ach family 
of 5 persons ; what is the number 
of Inhabitants in the city ? 

Ans. 120,000. 



6. If^a man's income be 1 dol- 
lar per day, what will be the a- 
mount of his income in 45 years,^ 
allowing 365 days to a year ? 

Ans. 16425 dollars. 

7. If a person count 180 in a 
minute, how many will he count 
in an hour ? Ans^ 10800. 

8. A certain brigade consists 
of 32 companies, and each com- 
pany of 86 soldiers; how many 
solciiers are there in the brigade r 

Ans. 2752. 

9. A man had 2 farms, on one 
he raised 360 bushels of wheats 
and on the other 8 times as much ; 
how much did he raise on both ? 

AUs. 2160. 

10. I sold 742 thousand of 
boards at 24 dollars per thousand, 
what did they come to ? 

Ans. 1 7808 dollars. 



QUESTTOJ^S. 

1. What is Simple Multiplication ? 

2. How many numbers must there be given to perform the opera- 
tion? 

3. What are the given numbers called, spoken of together ? 

4. What are they called, spoken of separately ? 

5« What is the number found by the operation called ? 

6. What is the first step in the rule ? 7. What the second step P 

8. What the third ? 9. What is the method of proof? 

10. When there are cyphers at the right hand of one or both the fac- 
tors, how do you proceed*? . 

11. What is a composite number ? ] 2. What are its component parts ? 

13. How do you proceed whonfte multiplier is a composite number ? 

14. How do you proceed when the multiplier is 9, 99, or any num- 
ber of nines? 

an J sum, is the same ae multipljing it by 10, annexing two cyphers the same as 
multiplying by 100, &c. Now when the multiplier U 9, annexing a cyphei* to the 
multiplicand multiplies it by 10, which repeats it once more than is proposed by 
the multiplier ; therefore if we take the multiplicand from this sum, we have'the 
amount of the multiplicand nine times repeated, or the product ansitig from multi- 
plying by 9. When there are two nines in the multiplier, annexing two cyphers 
to the multiplicand multiplies it by 100, which repeats it once more Uian proposed 
by the multiplier. Hence, taking the multiplicand once from this su'm^ we K»x^ 
the true product arising from multijplying it by 99^ axid ^<^ «vcs&!& xcs^v:s^%> "^^^ 
plicable to any number ef nines. 




fti SIMPLE DIVISION. 

. Simple Divistoir is the \nethod o^nding how may limbs on^ i»im- 
4>^r is contained in another of thtttme denomination. Thus if it 
ifi^re required to know how many times 6 is iimtained in 18^ the an* 
swer is 3 times.* * 

As in Multiplication, there are always tyro numbers prA to find a 
third. 

The largest number, or number to be divided, is called the dividend. 
The number by which you divide, is called the divisor. The result 
of the operation, or number of times the divisor is contained in the 
dividend, is called the quotient 

If there be any left after performingrtTie operation, that excess is 
called the remainder. The remainder is always less than the divisor^ 
and is of the same kind as the dividend. 

Ruk.f 
1. Having written the divisor at the left hand of the dividend, find 

^ Ai Multiplication performs the office of many additions, so does Division per- 

'orm the office of many subtractions. Hence Division is only an abridgment of 

Subtraction. Thu& the result is the same, whether we divide 14 by 4, or subtract 

4 three tim«s from it. Each shows that 14 contains 4 three times, and that 2 
remains. ^ 

t By (be rule (he dividend is resolved into parts, and thefe is found the number 

"'W times (he divisor is contained in each of these parts, and the sum of these le v- 

eral quotients is the true quotient. This will appear plain from the fel]owia|^a- 

ample and observations. ^*^ 

Divisof. 2 5)4 6 6 § Dividend. « Here the dividend is divided into 3 parts^ 

4 5 - 1 (he Brst is 4500, the second 60, and the (bird 

5 5x1 0=::2 5 8. The firs(part of the dividend employed ii 

45, But its true value is 4500, and instead of 

2 seeking how many (imes 25 in 45, we in fact 

Add 6 seek how many (imes 85 in 4500 and the quo- 

"^ tien( instead of I, is 100, and the remainder 

2060 • -80 2000. To this remainder add the second part 

2 6X8 - 2 and the sum divided by 25, the quotient in- 

-< stead of 8 is 80, and the remainder 60. Again, 

6 to (his remainder bring down (he o(her part 

8 8, making it 68, and dividing it by 25, the 

— quotient is 2, and 18 remainder. Now the sum 
6 8 - • 2 of these several quotients, 182, is the proper 

2 5x2 - 5 quotient arising from dividing 4568 by 25, 

— _— and 1& remainder, as in example second. 
Rem. 1 8 Quot. 18 2 Fr^ (be preceding example and obserrt- 

^ons, we' percaive the complete value of 
the first part of tbe^ividend is 10, 100 or 1000, 4c. times the value of which 
it is taken by the rule» according as (here are 1, 2 or 3, &c. figures on (he right 
hand and also (hat (he value of £e quotient figure is (he same number of (imes Ka 
simple value.ai (he par( (he part (he* dividend employed. Hence (o express the| 
true valoe of any quotien( figure, annex as many cyphers as (here are places in (bee 
dividend, at (h« ri^ht hand of thep^art employed in obtaining lha( qno(ieut figure f 
But as a fignrc i|,^dded (p (he quotient for each figure brought down in the divii 
dend, at the last division the quotient is comp]e(e. 

The melihod of proof must be sufficiently obvious ; for as the quotient is tl 
Dumber c^tim^i ^e dividend contains the divisor, the product of the quotient ani 
divisor is Evidently equal to the part of the dividend exhausted by dividing ; an| 
if there be% remainder, or part of the d\t\den& ^hlch was not exhausted it it plaii" 



SIMPLE BIYISION. S9 

liow many timies it is (Contained in as manj of the l«ft hand figafes of 
the dividend as Will cotityn it onc< or more, and place the answer as 
Ibe 4%^e8t Sgure in the quotient. 

^ Multifdj the dirtsor by the quotient figure, and set the product 
under the. part of the dividend used. 

3. Subtract the product from the part of the dividend used. 

4. Bring down the next figure in the dividend to the right of the 
remainder, and divide the sum as before, tf this sum be less than 
the divisor, place a cypher in the quotient, and bring down another 
figure. 

Proof. 

Multiply the divisor by the quotient, and to the product add tht 
remainder, if any, and if the sum equal the dividend, the work is right* 

Examples. 

1. Divide 147 by 4. Having written down the divi- 

Divisor. Dividend. Quotient. dcnd and included it within the 

4)147(36 reversed parenthesis, with the di- * 

1& visor, (4,) at the Jeft hand, assume 

■' as many figures in the dividend at 

, £7 ^t will contain it once or more. Here 

2 4 it is necessary to assume the two 

^•^ , first figures, (14) because 4 is not 

,3 Retnainden*. contained in the 1st figure, (1.) But 

4 is contained in 14 three tiroes; 
therefore, wnte 3 for ^he first quotient figure, and multiplying 4, the 
divisor, by it, place the product, (12) under 14 in thedividend. Sub* 
tract ) 21 from 14 and to the remainder, S, bring down the next figure 
Ty making it 27. Again, how man;^ times is 4 contained in 27; 6 
times : place 4 in the quotient, multiply tt^m^ivisor, 6, by it, and the 
product, 24, place under 27, and subtract, and the work is don^. 
Thiis we find that 4 is contained in 147j 36 times, and that 2 remaitis«i 

■ --t 

that it must be added to th« prodaet of the divisor and quotient to obtain a sum 
«qoa] to the dividend. There are severaf other methods of proviog^ Division. The 
following is a Te^y ekf^dttious way of doing it by casting out the S^s. Cast (he - 
nioea out of tb« divisor and quotient, moltiply the excetsea and add the remain* 
der to the product, if any. Cast the 9^s from the sunt, and also-from the dividend^ 
and if the two excesses agree, the work is right. This method is liable to the 
same inconvenience here as in the preceding rules* * 

* When there is no remainder after division, the dividend ia completely ex» 
hausted, and the quotient is the complete answer. But when thett H a reipiain«; 
der, that would give a part of another unit in the quotient. If the remainder be 
one fourth, on% half, or three fourths as large as the divisor, one fourth, one lialf 
or three fourth^ of the divisor is eontained ia the dividend in addition to the fig- 
ures already found in the qnotmnt. Therefore, to express the true value bifauy 
remainder^ write it after the quotient over a horizontal litf^, W;ith;>^> divisor 
under it. Ttie quotient in the fint example is expreised thus, 3q|. Thk | JK 
•alM a Vulgar Fraction, aud 24| a mixed number^ 
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8IMPLB DIVISION. 



2. Divide 4568 bj 35. 
Dim*, Dieid, Quotienim 
25)4568(182 Proof. 



25 

2 0t) 

6 8 
50 

1 8 



1 8 S Qmot. 
2 5 DWis. 

9^10 
8 64 

4550 

1 8 Rem. 

add 

4 5 6 8=Div. 



4. Divide 85608 foy 86. 

Quot. 2378. 



d. Divide 17554 by 86. 

Qttot 20 1. Rem. 68. 

If, when JOQ have brought dowB 
a figure to the remainder, it is still 
less than the divisor, place a cy- 
pher in the qaotient, bring dovm 
another figure and proceed as be- 
fore. 



5. Divide 1044 bj f. 

Quot 116. 



6. Divide S4748748 bj 24. 

Quot. 1447864. Rem. 12. 



-»--. 



Contractions. 

I. When the divisor is a single digit, the operation maj be perform- 
ed mentally without setting down anj figures except the quotieat. 
This is called Short Division. 

EXAMPLE& 

Here seek how manr times S in 8, and 
finding it 2 times and two over, write £ 
under the 8 for the first figure of the quo* 
tient, and place the 2 which remained be- 
fore 6, making it 26. Then seeking liow 
manj times S in 26, the answer is 8 times 



1. Divide 867 by 3. 
Divis, Divid. 
5)867 

2 8 9 (fuot. 



and iwo over; therefore, write the 8 under 6, and place the 2 which 

ing it 27. Lastlj, seek bow manj times S 
7 which write under the 7, and the work is 



remained before the 7;' a^jdng it 27. Lastlj, seek how manj times S 
in 27, and the answet is^^ 
done. I 

2. Divide 78904 bj 4. 
4)78904 

19 7 2 6 quotient. 
4 



7 8 9 4 Proof. 

• 4. Divide 234567 bj 9. 

Quot 26063. 



3. Divide 279060 bj 7. 
7)279060 



■«iiii*> 



Quot 5 9 8 6 5 Rem. 5. 

7 



Proof. 2 7 9 6 

S. Divide 29702 bj 6. 

Quot. 4950. Rem. 2. 



II. To divide %y any number with cyfhers at the right hand. 

Rl/LE. 

Cut off the eTpher$..froih the divisor, and as many fis;ure8 Trom thi 

I7^ht hand of the dividend ; making use of the remaining figures, di^ 

Vide a» usual, and place the figures cut off from the dividend at ' 

^gbt hood of the remainder^ 



SIMPLE DIVISION. 
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£XAMPL£a' 



1. Divide 36556 by d£00. 
$2|^0p)S65|5 6(l 1 quoU 
3 2 



4 5 
3 fi 

13 5 6 Bsm* 

d* Divide 7380964 by £3000* 
Quot. 3£0. Rem. 20964. 



Here I cut off the two cyphers 
and also 56, and divide 365 by 
32, and find the <]tuotient, 11, 
and remainder 13 ; I then bring 
down the 56 to the right of 13 
for the whole remainder, (1356) 
and the work is donbe.^ 

3. Divide 6095146 by 5600. 
Quot. 1088. Rem. 2346. 



III. VThen the divi$or Ua composite numher^ 

RULE. 
Divide conttnitaUy by the component parts instead of the whole di- 
visor at once. 

EXAMPLES. 



1. Divide 31046855 by 56=7x8. 

r)3 1046835 

8)4 4 35262 1 

Quot 5 5 4 4 7 

ReBu6x 74-l»43.» 



2. Divide 7014596 by 72=9x8. 
Quot. 97424. Rem. 68. 



3. Divide 84874 by 48t»:6x8. 
Quot 1768. Rem. 10. 



AppUcation. 



6. Divide 30114 dollars equally 
among 63 men ; how many dollars 
must ea^h man 'receive ? 

Ans. 478. 
y 
6. Supposing a man's income 
to be 1460 dollars a year; how 
much is that per day i 

Ans. 84. 

2 A man 4ies leaving; an es- 
tate of 7875 dollars to his 7 sons> 
what is each son's share ? 

Ans. 21125. 

" ' " . . > 1 — ■^'' ^-' » i i 

* The Ani remainder, 1, n evidenfly a vnit ef the |^n dtvklend, butUie oio-r 
end reoudnder, 6, u so maaj i^its of the Mcond diTidendi and a unit in t^r sio- 
•nd dividend it plainly equal te 7 units in the first. Therefore t» find :tfi^^lrti^^- 
mainder, multiply the last remfdnjder by the Iftt divisor but one^ and^id the pf»* 
"iigTemainder, the sam win be the true reminder if there arc but two divisors i 
if more than two, multiply this sam by the next preceding ^ditisprt and so ea 
f on arriy.e at the first diviBor. 



3. If a field of 34 acres prodooe 
1020 h^iels of corn, how much 
is thld^ acre ? 

Ans* 30 bushels; 

4. A privateer of 175 men took 
a prize worth 20650 dollars, of 
which the owner of the privateer 
had one half, and the rest was di- 
vided equally among the men. 
What was each maj^.^ii share ? 

Ans. 859L 
To get 03M Half divide ^2. 

■t,<-. • 




¥ 



» 



SIMPLE DIVISION. 



5. ^bat namber most I nml- 
tiplj by 85 that the product may 
be 625 ? Ad8. 20. 

7f Ijf a certain number of men 
by paying 53 dollars each^ paid 
726 dolIar9« what was the number 
of men ? Ana. 22. 

«8. The polls in a certain town 
pay 750 dollars, and the number 
of pells is ^75 ; what does each 
pell pay P ' ' Ans. 2 dollars. 



9. If 45 horses were sold in 
the West Indies for 9900 dollars, 
what was tbe average price of 
each ? Ans. £220 each. 

10. On a muster daTi 9450 lbs. 
of beef were provided to dinner 
27 reg:iments, which consisted of 
7 companies each, and each com- 
pany of 100 men ; how much was 
each man's share ? Ans. 8 oz. 



Miscellaneous Examples. 

1. The first settlement of New-England was commenced in 1620 ; 
how many years from that time to the declaration of Independence in 
1776? Ans. 156 years. 

2. What number shall I multiply bj 8, that the product may be 
553 ? ' »rj J ^^^ g^^ 

* 3. There are two numbers, the greater is 27 times the less, and the 
less is a 9th part of 27 ; what is the greater ? Ans. 81. 

4. If 9000 men march in a column of 750 deep, how many marcb 
abreast ? Ans. 12. 

5. What is the sum of 16, added to Hie difference of twice five 
and twenty, and twice twenty-five ? Ans. 36. 

6. A was born when B was 26 years old ; how old will A be wheK 
Bis 47? Ans. 21. 

7. The remainder of a division is 325, the quotient 467, and the 
divisor 43 more than the aum of both ; what is the dividend ? . 

Ans. 390270. 

8. If a man's income J|||i30 dolWs a year, what is that per day? 

^HP Ans. 2 dollars. 

9. A gentleman left his son 7^ dollars more than his daughter^ 
whose fortune was 15 thousand, 15 hundred and 15 dollars ; what was 
the amount of the whole estate P Ans. 33755 dollars. 

qUESTIOJ^S. 

1. What is Simple Dirision? f 

2. How many nmnbers are necessary to perform the operatifp ? 

3. What is thjb given number called? 

4. What is the nupiber sought called ? 

5. Ifihefebe any left after performipg the operation what is it called? 

6. Of what kiad is the remainder ? r 

7« What is the first part of the rule? the second? the third ? the feurth? 
8. How do you prove Division ? ■ 

•. If after hiii^iog^down a figure the smn be still let titan the divisor, 
^ what is to be done ? # ♦ 

10. What is short Bimon? 

1 1. How do you divide wh<^n, \hpTe are cyphers on the right haiid of the divisoi^? 

12. What do you do with the figures cut off from the dividend ? 
13» How do you jprooeed njH^n the divisor is a composite number? 
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SECTION n. 

COMPbU10 BULES. 

tables 



Of the relative value of the diferent denominations of xoinf weight, 
and measure, which are used in .the transaction of business. Those 
which are essentially necessary to be understood'J)y every individuiil, 
are expressed in the text, and should be perfectly committed to mem- 
ory. Those which are less common, and less essential, will be found 
in the notes. 

1. FEDERMs JHOJ^EY.* 

10 mills, 111. '*1 r cent, marl^ed cf. 



.1 



10 centB I . J dime, « rf. 

10 dimes, or 100 cto. f ""* "°® 1 dollar, « 8 



4 farthings, jT* 1 f 

IS pen6e ' V make one 4 

£0 shillings j ( 

%TROY WEIQBl. 

£4 grains, gTV. "J T pel 

SO pennyweights, v make one < oui 
12 ounces J (. poi 



10 dollars J i. eagle, « E« 

4 farthings, jT* ") f P^*^*^ J» marked d. 

shilling *« s. 
pound, *< ig ^ 

2. TROY WEIQHT.X 

nnyweig^t, marked pwt. 
ounce, *' , oz. . 

pound, •* lb. 

By this weight, are weighed gold, silver, jewels, electuaries and liquors. 

. t AVOIRDUPOIS wMlGHTJi 

16 drams, dr. "1 f ounce, marked ox. 

. ^16 ounces j j pound •• lb. 

£8 pounds > make one ^ quarter of a hundred, *' qr. 

4 quarters j j hundred weight, « cwt. 

. 20 hundred weight J* L tjtfvl^ ^ ^* 

^ By this weight are weighed all things of a coarse, or drossy nature, 
puch as butter,^ cheese, meat, groceries and metals, except gold and 
silver. 






* The nature of this currency will be more fully explained hereafter. See 
Federal Monejf, # 

' t The value of the several dehominations of English Money^ is different in 
different placAs.*^ An American dollar is equal to 48. 6d. in England, or 5$. in Can- 
ada and Nova-^cotia^ or 6s. in New-Cngland, Virginia, and Kentucky, or 8s. in 
New- Yorkv Ohio, and North Carolina, or 78. 6d. in Pennsylvania^ New-Jersey, 
Delaware and Maryland, or 4^. 8d. in Sopth CaroUna and Geoi^is^. A guinea is 
^9. m England, or 28s. in New«£ng]and. A jnoidore in N. E. is SSli. 

% The weight nsed by Apothecaries in compoundhag their medicsip^f, is the 
«ane as Troy weight, having only seme difiereat divisions. The folio wmg is the 

%ble of Apothecaries^ weight* 

^grain8,gr<. 1 £ scruple, marked so. " . 

Sscrnples f ^^eone ) ^f**" ' "i^^' ' 

8 drams C «•»« «»c ^ ounce " o?. 

12oi]nc<s / ( pound *' Id. 

I 144 lb. Avoiridupois equidi 175 lb. Troy ; and 192 te. Avoirdnpois^ns o;s. 




90 TABLES. 

t 

». OF TJMS.^ ^ 

M seconds, s. *] ; f miniite, wuarked Mr 

60 minutes I I hour ^ h, 

4 weeks I | monUi ** ma» 

13 mo* 1 d. 1 h.J ^ Jalian year ** F. 

e. CIRCULAR JtiOTiay. 



60 seconds ^ *1 f minute, vunrked ' 

60 minutes I ^^^^^^ J •'.^«^* .7 "" 

SO degrees f u^mmxi^wa ^ ^^^ „ ^ 

12 signs, or 360* J , \^ circle. 

E^ery drcle, without r^ard \» its size, is supposed to be divided 
in 360 equal parts, called degrees ; and these afptin to be subdiyided* 
into minutes and seconds ; so that the abiolute Quantity expressed by 
any of these denominations, must always depend upon Ibe aize of th«^ 
circle* 

7. CLOTH J^EASURE.f 

Qi inches, in. "^ C nail, marked no* 

4 nails, or 9 in. I „^eone 4 "•""Ji**"' « S' 

4 quarters f "'•»^'~'' ^ yard " yif. 

5 quarters J L EngUsh-ell <« E. E. 



— > ■ ■ ■ ' ■ ' I 

Troy. An AToirdup«if pound weight 7000 grains ; a Troy pound, 5760 gramt .. 
A firkin of butter ii 561b. A firbin of soap, 641b. A barrel of pot ashes tOOH>.. 
A barrel of candles, 120 lb. A barrel ef soap, 265 lb. A barrel of buttev, 2241b» 
A barrel of pork or beef is SSQ^ A quintal of fish, 1 12 lb. 

* In civH reckoning the ye^V dUided into 12 Calender months, and the num- 
ber of days in each, may be readily called to mind by the following verse* :,«. 
Thirty daysiiath September, April, Jane and November; ^^ 
February twenty-eight alone, and all the rest have thirty^one. « 
Another daj is added to February every fourth year, making the month consist of j 
29 days. This is called Bissextile, or Leap-year. Leap-year is found by divid- ' 
ing the yeatofbur Lord by 4 \Jf notiiing remain, it is Leap-year ; but if 1, 2 or 3^ 
remain, it is 1st, 2d, or 3d afterLeap Year. The tme solar year consists of 365d. , 
5h. 48m. 578. or nearly 365 1-4 days. A common year consists of only 365 diys^, 
and one day is added in Leap Tears to make up the loss of one qiaarter of a day 
in each of the thrBe preceding years. This method of reckoning was ordered by 
Julius Csesar 40 years before the birth of Christ, and is called the Julian Account,^ 
or Old Style. But as the true year fell 11 m. 3 s. short of 365 1-4 days, the ad- 
dition of a day to every fourth year was too much by 44 m» 12 s. This amonnted 
to 1 day in about 130 years. To correct this error, in 1581, Pope Gregory order- 
ed ten days to be struck out of the Calendar, by calling the 5th of October the 
15th, and to prevent its recurrence, ordered that each succeeding century divisi- 
ble by 4, should be a Leap-year, and eanh not divisible by 4, should be a common 
year. This is called the Gregorian, or JVeip 8tyU» The difference between the 
New Style and Old, is now 12 days. 

t A Flemi§b>e]] is 3 qrs. a Frenchmen, 6 qrs. a Seotch«e1]f 37 1-5 inches, and a. |j 
SpaoJsb var, 3^iRch€i, 
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t. LOJ^G MSASURE.* 



3 barlej corna. bar. " 
13 inches 

d feet 
Si yds. or 16| ft 
40 rods 

8 farloQgs 
69| mile3> nearly, 



> make one < 



inch» marked in: 
foot " ft. 

yard, " yd* 

rod, or pole, ** rd. or pa* 
furlong, " fur. 
mile, ** mile. 

degree, ** deg. 
circumference of £e earth. 



<360 degrees 

The ttse of this measure is to find the distance of places, or to mea- 
sure any thing where length only is concerned, without regard to 
breadth. 

9. SQuArE JMOEASURE.i 



144 inches 




" square foot 


9 feet 




" yard. 


304 yards, or \ 
372i feet i 


> make one < 


« rod. 


40 rods 




« rood. 


4 rods y 




<» acre. 


640 acres 




^ ** mile. 



This measure is employed in measuring land, and all things where 
length an^readth are concerned. 

la SOUD JiBASURE.X - 



make one 



1728 inches 
97 feet 

40'ft of round and) 
50 ft hewn timber y 
128 ft i. e. 8 in ien^h, 4 in } 
breadth aiid 4 in height, ) ^ 

By thii^, are measured all things which have length, breadth and 
thickness. 



Jr foot 
yard, 
ton or load. 



cord of wood. 



* For meaturin^ considerable distance!, as in rarreyiDg, a chain 4 rod« in length, 
and divided into 100 liDkt, or a half cfaain S rods long, and divided into 50 links, 
is nsuallj emploiFed. In this measure, 25 links make one rod, 100 links bne 
chain, 10 chains one furiong, and 8 furlongs one nile. In addition to the above, 
In long measure, 60 geographic miles make a degree, 6 points make a line, 12 Unes 
an inch« 4 inches a hand, 3 hands a foot, 5 feet a pace, 6 feet a fathom. A mile 
is equal to 920 rods, or 1760 yards, or 5280 feet. A league is equal to 3 mil^s. 

t The numbers in this table are produced from the preceding by ipuftiplying the 
ieyeral nambers into themseWes,. as 12 times 12 is 144, 3 times 3 is 9. ka. We 
may farther observe, that an acre is eonal to 160 square rods, or 404U jardt^ or 
43560 feet. \ 

t This is also called cubic measure. ' For the ease of reckoning, the cord of wood 
IS sometimes called 8 feet. In this ease, 4 feet in length, 4 in breadth, and oise 
in height, equal to 16 9olid feet, is called' a foot^or 8 in len^. 4 vci^\«^^^S^^^«!s>^ 
6 iBobfs in height, a foet: that is 1-8 oCacwdSSiiSVe^X V«^^V^^^^sw^^^«^• 



TABLES. 



11. WIXK JHEASUREJ^ 



4gUl«, gs. 

£ pints 

4 qaarts 
42 gallons. 
63 gallons 

£ hogsheads 

£ pipes 



> make one < 



pint, 

qaart, 

gallon, 

tierce, 

hpgshead, 

pipe,, 
tan. 



marked ft* 

gal. 
Her. 
hhd. 

P. 

T. 



M 



U 



M 



Bj wine measure are measured mm, brandj, gin, perrj, cider, mead , 
▼ine^^ar and oil. 

12. ALE AXD BEER MEASURE.i 



£ pints, pt$. 
4 quarts 

8 gallons 

9 s:allon8 
£ firkins 

£ kilderkins 
3 kilderkins 
3 barrels 



■ 

■ make one ' 
I 



U 



It 



gaL 
B. 



quart, marked qt. 

fillon, •* 

rkin of ale, " 
firkin of beer, ^ 
kilderkin, 
barrel, 
hogshead^ 
butt, 




bar. 
hhd. 

hat. 



£ pints, j 
8 quarts 
4 pecks 

3 bushels 

4 quarters 



1 



13. DRY MEASURE.\ 

quart, 
peck, 
make one ^ bushel. 



r 
1 



mailced qU 
fk. 



(« 



€$ 



quarter, 
- .,».«. v^.«, . ^ dialdron, «» eh. 

Bj this measure, alfdrj goods, as com, grain, salt, fruit, roots, fcc. 
are measured. 

^-— ■ I. » I «.ii^i.i .11 ■ III ■ « 11 > I > ^ 

* The other denominations*llPtbi« measure, which are sometinei ttsed, are an- 
chors, ninlcts and half-hogflheads. An anchor of brandj is 10 gals, a ninlet is IS 
Ufals. a balf-bogKhead, 31 1-2 gals. A pint, wine measore,' is equal Co 2B 7-8 cubic 
inches, and a gallon to 231 cubic inches. 

A common cider barrel contains from 32 if* 36 gallons. 

t A pint in ale and beer measure, is 35 1-4 cubic inches, and a gallon - is 23S -ca- 
ble inches. 

X The following denominations of this measure are sometimes used : 2 qts. make 
one pottle, marked pot. 2 pottles one gallon, 2 gals, one peck, 4 pks. one bashel, 
2 bnshels one strike, 2 strikes onecoom, 2 cooms one quarter, 6 quarters one load, 
or wej. A gallon, dry measure, is 268 4i'6 cubic inches. A Winchester bush'^l tm 
18 1-2 inches diameter, and 8 inches m depth. By act of the Legislature, 1816^ 
tbe bushel in Vermont, for measuring coal, ashes and lime, wa* ordered to con- 
tain 38 qts. or 2653 3-6 dnbic inches. A. oommon boeherl o# 4 pecks, eontalns 
2150 2-5 onbio inohcs. : 

The ini;ooTenieno^s which result from b« gveat a divvri^itj in weights and meaa*.] 
nres, have ahr^ady engaged the aUentk^n of Ccngress, and we ardently hope that^ 
they in their wisdom, may devise some inetfcod of removing the evil, and esfabUsh^y 
ing an nnifonnityw B^; dnin^lhi^^ they will at tbe same time piomete the welfai 
ef the people, and n^ndi^ran essential aid to the cause of ocience. 

JVo/f .-4.30 pAtftteolar things meke.c^ne i^ore^ 12 one dbzen, 12rdosen.en6igrosgJ 
)S gro9B.^ne gre«i giote. '" Th^ kibit ef reckoning bv dosens originated out of tfaef 
English method 4>f inckoning qteuny ; articles which were 4i. a dos. being 44. 
piece, tfs.. a 4o2, 8cU a piftde, &o. 
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Compound Addition is the adding of Mtimbers which consist of dif- 
ferent denominations, as pounds, shillings, pence and farthings. The 
operations in this and the four following rules, are to he regulated bj 
the values expressed in the 13 preceding tables. 

RULE * 

Place the numbers so that those of the same denomination may 
stand directly under each other. « 

Add the lowest denomination and carry for that number which it 
titkes of that denomirhtion to make one of the next higher, setting down 
the remainder. Proceed with the columns of each denomination in 
the same vfnj till you come to. the last, which is to be added as in 
Simple Addition. 

PROOF. 

The method of proof is the same as in Simple Addition. 

Examples. 

1. FEDERAL MOIVEY. 

1. What is the sum of 4£. 58 3d. 4cts. 6m. and 12E. Og 9d. Sets. 
7m* added together* 

OPERAVON. 

As the value of the deaominations inerease in a ten- 
fold proportion, we here carry by 10 fr«m one denomin- 
ation, to another, and t^e operation is performed pre- 
cisely asin Simple Addition. In business we commonly 
reckon by dollars an^ cents only, as in the third and 
fourth examples. 

3. 4. 

S cts. 8 cts. '. 

1259 43 \ 2228 5$ 

2568 74 3262 44 

7289 93 120 36 



E. 

4 
12 


$ d. cts.^m. 
5 3 4 6 
9 8 7 


16 

E. 

25 
12 
13 


6 3 3 3 

2. 

IS d. cts 

8 2 6 

8 7 4 

2 13 


51 9 1 3 


26 


8 r 


51 


9 13 



11118 10 • 



9BSS^^ 



11118 10 

2. ENGLISH MONEY. --^ 

1. What is the sum of £9 I6s. lOd. £7 10s. 9d. and 18s. 6d. when 
added togethcpr ? Ans. ^0*18 bs. life^ 

^" ■ ■ I . ■'' > ''' .» 111 ^ ^ . I M 

* Tht reason of this rule must be evident frem what has been already said ; ioc 
in carrying from one denomination to another, we only express ki the higheri the 
value nbieh we omitted to write down in thi» lower. 

5 



..»^...., 



X 
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OrERATtOM. 

9 16 10 



10 

la 



9 
6 



Haying written down the nnmben ai the role 
directs, begin with the lowest denomination, (pence) 
and saj, 6 to 9 is 15, and 10 is 25. Now since ISd. 
malw ft shilling', yon must carry by 12 ; and as 
there is twice 12 in S5, and 1 over, therefore, set 
down the' 1, and carry 2 to the shillings, and say 2 
carried to 8 is 10, aftd 6 is 16^ and 10 is 26, and 10 
is 36, and -10 is 46, (the I's in the second column of 
shillings being so many tens,) and 20, the number of 
shilliogs in a pound, being contained in 46 twice 
and 6 orer, write down the 6,. and carry 2 to the 
^ e pounds, and say, 2 to 7 is 9, and 9 is 18, which write 
down, and the woi4e is done. 
The method of proof mult be sufficiently obriont from the exampie and 
^hat has been already taught in Simpie Addition. 



Sum. 18 6 1 

8 9 3 

— ^— — ■*■! 

Proof. 18 6 1 



5 1 
4 1 



2. 




s: 






4. 




8* d. 


qrs. 


£ »• «*' 


qre. 


£ 


8. 


d. 


7 6 


S 


&i IS 8 





138 


18 


11 


^: 4 


3 


48 10 10 


3 


S2r 


19 


9 


3 9 


1 


13 16 4 


2 


815 


14 


10 


1 11 





9 6 


1 


21£ 


15 


8 



lb. oz* pwt. gr«. 
17 3 15 U 



■ \ 

13 2 

15 6 

13 io 



9 

10 

4 



16 
8 
6 



Sum. 58 10 19 17 



41 



a. TROY WEIGHT. 

lb. oz. p^wt. grs. 

14 10 13 20 

13 10 18 21 

14 10 10 10 
10 1 2 3 



lb. ox. pwt. gps. 

87 11 17 17 

17 10 13 IS 

13 11 13 11 

10 1 2 



Prf. 58 10 19 17 • 

4. AVOIRDUPOIS WEIGHT. 
GWt qr. lb. 02. tir. T. cwt qr, H). oz. 
15 2 15 15 15 



10 1 8 9 11 

12 2 10 12 1 

8 a 20 .6 S 

S{im.4r 1 27 12 

■ - ..I i 

SI ^11 12 1 

^ , < _ . . 

Ftf. At !1 27 X% 



2 16 1 15 8 

2 12 2 10 8 

1 10 3 6 4 

2 8 1 11 4 



••-•IP 



T- cw4« qr. lb. 
3 12 2 10 

1 15 11 

2 14 1 10 
1 15 ♦ 4 



OZ. 

2 

1 

8 

12 



4' 
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5. TIME. 

w. d* h. m. 8* 

3 6 18 40 42 Y. mo. w. d. T. mo. w. d. h. nj. s. 

18 10 ^ 5 tr 11 3 6 23 3f 45 

12 6 1 6 12 9 1 4 12 4( 12 

5804 8610 20 14 

7 10 3 2 10 4 4 O 44 30 



SunvO 



2 

I 


4 12 45 30 
6 18 15 15 
4 12 40 15 


? 


1 14 21 42 


5 


1 19 41 00 



^M^w«iMMk*W«M^B«^^pi 



Frf. 9 1 14 21 42 



6. CIRClJIiAja MOTION. 



o / // 

25 17 18 


1. <> ' " 

2 10 45 SO 
4 15 40 09 

3 4 26 10 
1 11 45 


*• 

I. • ' " 

5 

18 50 55 

2 1^ 59 41 

4 2 


17 49 56 

6 35 ^ 

10 17 16 



8um.|^ 59 54 
34 42 36 



Proof. 59 59 54 

7. CI/)TH MEASUKE. 
yds. qrs. A. 

320 3 2 jds. qra. n. ILE.^8.ii« 

614 3 3 18 4 d 

96 t 2 26 2 S 

r 1. 10 1 IT 

12 ^ 12 3 1 



18 


1 





112 


2 


1 


10 





3 


461 


8 


2 


141 









^^ 



4ei 3 2 

8. LONG MEASURE: 
deg.mi.fiir.rd. ft. in. bar. 

168 57 7 26 15 11 2 ml hr. rd. jds.ft in. bar. 

87 8 14 2 5 5 1 

124 53 6 18 7 6 1 « 4 17 1 1 10. « ^^ 

79 36 1 7 9 10 17 4 4 3 1 6.0 ; 

4 7 3 3 2 1 10 7 20 4 "< .1 :^ 

377 16 2 IS 3 6 1 



908 27} 2 26 3i 6 2 
S77 16 2 13 S 6 1 



i*iHMM«M 





% 
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« 

9. SQUARE MEASURE, 
rds. ft IB. 

36 179 137 yds. ft in. acr. roods, rds. ft. in. 

— 28 7 119 756 3 37 245 128 

19 248 119 9 3 75 29 1 28 IS 110 

19 96 75 29 6 120 116 2 18 128 16 

18 110 122 4 8 12 42 4 116 11^ 

87 91J 21 



^ 



1832 ^ 



91i 21 



10. SOLID MEASURE, 
yds. ft in, 

75 22 1412 cor. ft in. cor. ft in. 

18 130 1015 678 122 2606 

18 26 195 24 80 159 776 114 1560 

4 8 1091 40 116 nil 489 76 860 

16 12 1110 12 64 826 376 118 1487 



il5 16 ^352 



11. WINE MEASURE. 
bhdi. gals. qtfl. pts. 

39 52 3 1 hhds. gals, fits, pts. T. P.1ihd«.gals*qt». 

— 37 39 y 3 5 4 9 4 3T % 

16 27 1 9 52^ 2 1 6 6 1 30 S 

35 12 1 4 28 0"^^3 7 4 13 

29 38 2 32 19 1 6 3\9 40 2 



121 



12.#lLE AND BEER MEASURE. 

A.b. fir.gai B.b. fir. gal. hhd. gaL qts. pU, 

49 3 7 19 3 7 120 40 3 1 

20 2 3 18 1 5 100 12 2 

9 4 14 2 3 96 16 1 1 

17 3 12 1 6 427 28 2 

97 1 6 ~ 



13. DRY MEASURE. 

qr. bnsh.pkf .qts. bosh. pks. qts. pts. ch. qr. bo. pks. 

8 7 3 7 36 3 1 36 2 6 

4626 18 040 24' 332 

16 4 I 2 10 1 3 20 7 

3 3 3 5 " ii 2 61 15 183 

33 6 3 4 



i> I p 1 1 lb. 



•1 
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8. eomiiottn^ Sbuututtion. 

CoMpouNB SuBTRAOTiov is the method pf finding the difecence 
between numbers which consist of different denominations. 

Write the less nuidber under the greater, so that the parts which 
ftre of the s&me denominatioiiy may stand directly under each other. 
Begin with the last denomination, aod if the lower number exceed the 
one over it, borrow as many units as will make one of the next higher, 
and subtract it therefrom ; to the difference add the upper number, 
remembering, when you borrow always to carry one to the next supe- 
rior denomination in the subtrahend. ^ 

Proof. 
The method of proof is the same as in Simple Subtraction. 

Examples. 

i. Snppos^I lent SE. £8 7 A, 4cts. and receiyed IE. g9, how 
much remains due'P 



' OPERJLTION. 

E. $ ^.cts. 
Lent 3 8 t 4 
llecd. 19 0. 

Dae. 19 7 4 


2- 

$ Ct0. 

2740 23 
1287 94 

1452 29 


3. 

$ cts. 
2564 87 
1769 44 


Proof. 3 8 7 4 





% EKQUSH MOJ^EY. 

1. Suppose I borrowed jSl49 lOt^ 8d. and paid j£86 129. 4d. how much re- 
mains to be paid ? 

2. 3. 

jS 1. d. jS 8. d. qr.* jS i* d, 

Bor. 149 10 8 From 791 9 8 1 Lent. 439 9 10 

Paid. 86 12 4 ^ Take 197 16 4 2 Rec'd. 24af 12 4 

Due. 62 18 4 Rem. Due. 



P«x)f. 149 10 d Proof. Prooiir""^ 

8. TROY WEIGHT. 

lb. 02. pwt. gr. lb. 02. pwt. ct. 

Bought 440 5 16 20 274 8 12 10 

Sold 60 8 19 12 148 4 16 19 
Rem. 379 8 16 8 



* B<^owiDg in this role depends upon the same principle as in Simple Sobtrae* 
tioQ, and differs from it onlj on aecount of the numbers being of different denom* 
inations. Hence the reason of the rule must be obvious £rom what has aheadf 
been said. « 



COMPOUND SUBTRACTION. 



4. AVOIRDUPOIS WEIGHT. 



1. 

cwt. qr. lb. 0z. dr. 
Bought 18 2 20 10 8 
Si^ld 4 3 16 12 4 



Rem. 



13 3 3 U 4 



T. cwt. qr. Ib« oe. dr. 
9 11 3 19 4 11 
3 13 1 20 9 7 





5. TIME. 




1. 

1» 


% 




no. il.: hm- HI. 


w^ y* ooo. V. d. 


h. in. 8k 


6 17 iy 27 


19 . 48 9 2 5 


19 27 31 


3 12 16 41 


36 19 9 3 4 


20 19 49 


3 4 20 45 


44 




6. 


CIRCULAR MOTIO^r. 


J* 


1. 


2. 


3. 


4 1 n 


s. « ' " 


8. « ' 


120 45 32 


8 24 40 12 


4 14 16 


80 51 48 


4 28 50 55 


18 44 



39 53 45 





7. CLOTH MEASURE. 




1 

ydf. qrs.n. 
35 1 2 
19 1 3 


2. 
£.£.qn» &• 
432 3 1 
177 3 2 


3. 
yds. qrs- n. 
78 2 2 
49 3 3 



15 3 3 



■» 



1. 

yds. ft. io. 

24 2 10 

16 1 11 

8 11 



8. LOJ^G J^EASURE. 



deg. m. fur. rdfuft ia.bts. 
36 41 3 22 8 7 2 
18 35 5 36 3 9 2 



9. SQUARE JHEASURE. 



1. 

Ac. roodi.rdt. fl. 
29 3 10 156 
24 3 25 158 

4 3 24 2r0i 



8. 

A.r(M>ds.rd8. ft. in. 

46 3 19 28 110 

18 21 105 101 



"H *l .11 



^■i^ 
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10. SOLID MEASURE. 



i. 

cord, ft in. 
264 105 1106 
146 115 1640 

117 117 1194 


yd. 
79 


^ a. 

ft. in.. cord. ft. in. 
22 r927 216 12 2716 
25 8^25 46 806 802 


11. 
1. 

hhd. gaL qts. pt9* 
68 18 3 1 
86 46 2 1 

31 36 1 


DRY 


E Ji 


lEASURE. 

T« P. hhd. ^qt8.pt8.gs« 
8 2 48 1 1 
4 3 24 3 1 


12. 
1. 

qr. bu.pks.qti. pts. 
6 5 2 7 6 
4 6 3 7 1 

1 6 2 7 1 


ch. qr. bu. pk. qt. pt. 
38 3 4 1 1 
24 2 6 1 7 



4{>plieation of the two preceding Rules* 



/' 



]. If a man purchase a yoke of 
oxen for agl5 5s. 8d. four cows 
for ^SO tOs« 6d. and a horse for 
jgdST what did they all cost ? 

, Ans. £6\ 16s. 2d* 

a. If I buy 4 rds. of silk for M 1 
Ss. one piece of shirtius for 2 1 
Os. 8d. S handkerchiefs for 9s. ^. 
one yd. of cambric for 4s. Sjd. 
and one penknife for Ss. 9d. what 
is the amount of the purchase? 
Ans. gg2 19s. ]]|d. 



3. A man sold a lot of land for 
dgr35 1 Is. . 6d. and received at 
one time ^195 Ids. lid. and at 
another ag61 5s.; how much is 
there yet due ? . 

Ans. ^478 12s. 7A. 

4. A man bought 624 yds. 3 qrs. 
of cloth, and sold at one time 24r 
yds. at another £5 yds. 2 qrs. and 
i^t another 114 yds. 1 qr. how 

{ much has he left? 

I Ans^ 238 yds. 



QUESTIOJfS. 
1. What is the Table of Fedenil money, and how are the several denomina- 
tions marked ? 2. The taUe oT English money ? 
3. The Table of Troy Weight? 4. Of Ayoirdupois Weight? 5. Of Hme? 
tl£ Of eircular motion f 7. Of cloth measure ? 8. Of long measure? 
9. Of square measure? 10. Of solid measure ? 11. Of wine measure? 
12. Of ale and beer measure? 13. Of dry measure? 14. What is Componnl 

Addition ? 
15. By what are the operations in the Compound Rules regulated f 
16^ What ll the nde for Compound Addition ? 
17. What is the method of proof ? 18 What is Compound Subtraction? 

19. What is the rule for Compound Snbtraction ? 

20. What is t)ie method of proof? 



40 REDUCTION. 



4. WitituttUtn. 

RsDUctioN ig the method of bringing numbers of one name or de- 
nomination into another, retaining the same value. 

Reduction is of two kinds, Descending and Jiscending. 

Reduction Descending is when a higher denomination is to be brought 
into a lower; as pounds into shillings, pence and farthingH, and is p«r* 
formed bj Multiplication. 

Reduction Ascending is when a lower denomination is to be brought 
into a higher, as fkrthings into pence, shillings and pounds, and is per- 
formed bj Division. *■ 



1. REBUCTIOJ^ DESCEJVDIJVfif. 



Hale. 

Multiply the highest denomination by the number which it takes of 
the Btat less to make one df that, adding the number of the second • 
name ; and so continue till you have brought it as low as the qaesT 
tioa requires. 

Examples. 

1. In jg65 48. 6d. 2qr8. how many farthings ? 

Here 65 pounds is the highest denominatioQ. 
Then because SO shilling's make one pound, t 
multiply 6S by SO, adding at the same time, the 
4s. to the product, and the sum is 1304 shilling's ; 
then because 12 pence make one shilling, I mul- 
tiply the shillings by 12, adding the 6d. and th« j 
sum is 15654 pence ; lastly, because 4 fertkings J 
make ctne penny, I multiply the pence by 4, ad- 4^^ 
ding the 2 farthings, and the work is done. In 
this way I find that in £65 4f. 6d. 2qrs. there are 
6 2 6 18 62618 farthings. 



£ H. 

6 5 4 
2 


d. 
6 

* _ . 


qrs 
2 


13 4^. 

1 2 




15 6 5 4 
4 





2. In ^1465 148. 5d. how many 
farthi ngs ? A n9.#l0709£ qrs. 

5. In 2dlb. eoz.'^Opwts. 15grs. 
bow ms^ny grains P Ans. 1^9855. 

4. In 4E. S8 4d. 6cts.2m. how 



5. In S50 Eagles how many 
cents P Ans. S50000 cents. 

6. In S7 pistoles, at 228. how 
many pence titid farthings P 

Ans. 9768d . «9072 qr^ 
6. In 29 guineas, at 28s. hSW 



manymiH^P Ans. 48462 mills.* | many farthings P Ans. 38976 qrs. 



■sr 



* To reduce t^Ut to dtiOfibn add one cypher — to dimM add 2— to cen4« add % — 
to ttii^ add 4. To redvce dollars to dimes add one cypher — to tents add S-.-to 
inti2#4dd,3. To reduce dimes to cen^t add one cypher-*to mills Add 2. 'B& 
reduce teti* to ^ilU add one cypher. 



REDUCTION. 
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2. JtBJDUCTIOX ASCEJ^mXG. 

RULK. 

Divide the lowest deiioinination by the number which it takes ef 
that to make one of the next higher, and so continue to do till jon 
have brought it into the denomination required* 

Examples. 

1. ta 62618 farthings how many pounds P 
4)626 18 



12)15 6 54 2^8. 

■ ■ ,\m^< III, 

2\0) 1-3 0(4 6d. 

'' £&5 48. 
Aqs« £Q5 4i. 6d. Sqn. 



By comparing the examples in Reduction De« 
fcending with those in Reduction Ascending, it 
will be seen that thej reciprocally prove each 
other* 



%. In 14Q709S farthings how 
many pounds ? 

Ans. £\465 U%. 5d, 

3. In S0465 mills how many 
Eagles, dollars, &;c. ? 

Ans. £E. OS 4d. 6cts. 5 mills. 

4. In S64£ mills how many 
dollars ? Ans. £8 6d. 4cts. 2m. 



5. In S90r£ farthings how many 
pistoles ? Ans. 37* 

6. In 129855 grains bow many 
pounds P « 

Ans. 2Slb. 6oz. lOpwt. 15grs. 

7. In 25684 cents how many 
Eagles P Ans. 25£. S6 8d. 4tl« 



<, 



s. REDUCTiojsr ^scEj^DiJsra jijyD desce^tdij^g. 



'jS 



It is tliought to be luihecessary to give examples of all the weights 
and measures. Thev^llDwlug will be sufficient to enable the atten- 
tive scholar to make* a general application of the rules. His judg- 
ment will direct him to the tables by which the several examples art^ 
reduced. 



1. In £^5l 10s. how many dol- 
lars ? Ans. g505. 

2. In 75 pistoles, at 2^ shil- 
lings» how many pounds ? 

Aris. «g82 10s. 

3. in 78lb. 5oz. I8pwts. how 
i^atiy pennyweights ? 

Ans. 188S8pwts, 



4. In 7cwt. 3qf. lOlb. hoxyinany 
drams ? Ans. 224768clr. 

5. In 2349 pints liow many 
bushels ? 

Ans. 36bu. 2pk. 6qt. Ipt* 

6. In 4 pieces of cloth each 14 
yards, how man j^^pAflsP 

Ans. 8Q6. 



When it is required to take quantities of several flenornimticin^f 
saeh an equal number of times from a given quantity* Rvtfc^rr-R'edi^c* 
each of the quantities to the lowest denomination mei]^^ed,^^l ^atid 
"them t«ji;ether for a divisor; i^e due e the |i;iven quantity # the ^icpeda* '^ 
Ho'mination for a 4tvidend ; and the quotient will be the uiikft^^^ %!^^^.'^^ ^ 

^ 6- ■ ■ .■ ■ "Si'- 
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REDUCTION. 



7. la -g35 how many guineas^ 
pounds, dollars and shillings^ of 
each an equal number? 

1 guinea=288. 

1 pbund::=:£Os. 

1 dollar=?= 68. S3 
. 1 8hiiling=l8. 20 

55 ) 660 ( 12 Ans. 
55 

110 

no 



8. Supposing a man to be 28 
Tears old, how many seconds has 
be lived, allowing 565 days 6h. 
to a y ear ? Ans. 8836 1 2800. 

9. Reduce 1 mile to barley 

COfM? 

< 1 mile. 

8 

8 furlongs. 
40 

520 rods. 

1600 
160 



1760 yards. 
3 

5280 feet 
12 

6S360 iuches. 
3 



"^ 



Ans. 190080 barley corns. 



10. A man is desirous of draw- 
ing off a hogshead of wine into 
bottles containing gallons, two 
quarts, quarts and pints of each 
an equal number, how many must 
he have P Ans. 33 of each and 9 
pints over. 

11. How manj spoons, each 
weighing 3oz. can be made from 
51b. of silver ? Ans. £0. 

12. In I ton how many drams? 

Aps. 573440dr. 

13. In 425060 seconds how 
many hours ? Ans. 118 h. 4m. 208. 

14. In 63360 feet how many 
miles P 

3 ) 63360 

5Jtll ) 21120 yards. 

1920 

2 



4|p } 384|0 rods. 
8 ) 96 furlongs. 
Ans. 12 miles. 

15. In »g231 16s. how many 
ducats, at 4s. 9d. each ? Ans. 976. 

16. How many seconds from 
the birth of Christ to the year 
1824, allowing 365d. 5h. 4&m. 578. 
to a year P Ans. 57559853088. 

17. How many inches from 
Montpelier to fiurlington, it be- 
ing 38 miles P Ans. 2407680. 

18. How many seconds ar# 
there in 8 signs, 12* 14' 26" P 

Ans. 908066. 
1J9. In 240,000rds. how many 
acres P Ans. 15liO acres* 



• To mulHjjIy by ^ take haK th« multiplicand. The several stepn in ihU ex- 
ample pv^seittt at one view the numi^er of furloDgs, rods, yards, feet, iacb«s au4 
barley corns id a'l^iilfr. v., 

t Foca4j<!itid]Bi*y ii and multiply the product by 2 because -$|s=l 1 halvw^ and 
It beiag t\?i^1l|i?greiatai5j, tlie true divisor, the quoUent will be «niy Itiif af 
greAt ^ it^fn^t to be ; h laust therefore t>9 doubled. 



I 
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SO. In 7348 nails how maDj 
tlls-Engiish ? 

Ans. 36£E.E. 2 qrs. 

Sl/In 190080 inches how many 
leagues? Ans. 1. 



22. In 1008 quarts of cider 
how man J tons ? Ans. 1. • 

23. In 25 pistoles at 228. how 
pounds P Ans. ^£27 lOs. 



\ 



Miscellaneous Examples. 

1. If a man drink a pint of rum a day how much will he drink in a 
year? Ans. 45gar. 2qts. 1 pU 

2. How many barley corns will reach round the world, supposing it 
to be 25020 miles ? 4755801600^ 

3. Divide gl20 among 4 men so that the, shares shall be to one 
another as 1, 2. 3, 4 • Ans. 12, 24, 36, 48. 

4. How many steps of 2 feet 6 inches, must a man take in going 
from Burlington to Boston, it being 190 miles? Ans. 401280 steps. 

5. How many lots, each containing three quarters of an acre, ar^ 
there in one square mile? Ana. 853 lots, and 40 rods over. 

6. How many cubic inches in a cord of wood ? Ans. 221184. 

7. In sg500 now many eagles, moidores, pistoles^ crowns and doK^ 
lars of each an equal number? Ans. 76 of each, and 908 pence oyer«> 

QUESTWJ^S. 

1. What is Reduction? 
S. Of how many kinds is Reduction? 
' S. What is Reduction DesceniUng? 4. What is Reduction A&ceAdbig? 

5. What is the rule for Reduction Descending? 

6. What is the rule for Reduction Ascending? ^ 

7. How is Reduction proved ? 

8. How do you proceed when you wish to take quantities of several 
denominations, each an equal number of times fron(^ a given quantity ? 

9. How many shillings in a guinea ? — in a moidore ?-~in a crpwn P-^ 
in a ducat ? — in a pistole ? 

10. Which of the fundamental rules are employed in Reductien ? 



*nnM9* 



s. eottiDOttiitr JflStiUiDUcKtion. 

■ 

Compound Multiplication is the method of finding the amoiratof a 
given number, consisting of different denominations, by repeating it 
a proposed number of times. 

RULE.* . - 

Write the multiplier under the lowest denomihatrbn of th^ multi- 
plicand. Multiply the several denominations successively by the 



• The pre duet of a number comWtin^ t>l ^x^tii^uV ^'exL^m\\JL^6Sx'3KaLVi v^ vcoo^ 



V 



*4 eOMPOUNfi MULTIPLICATION. 

iDuUiplier» settiog down the excess and carrjinj; from each detiomi 
nation to the next higher, as in Compound Addition. 

Proof. 
The method of proof ia the same as in Simple Multiplication* 

Examples. 



!• What will 5lb. of tea cost at 1 dol. 2 dimes, T ci$, per pound. 

i d. cts« or S cts. or cts. By this example it will be 

1 Sf 127 seen that the operations by this 
5 5 rule in Federal Money are pre- 

■ ■■' cisely the same as in Simple 

6 35 635 cts. Multiplication, one dollar, S 

dimes, 7 cts. bein^just equal to 1 dol. 37 cts. or to 127 cts. Hence 
the 127 cts. multiplied by 5 the answer is 635 cts.s6dol.d5 cts. =6 dol. 
5 dimes, 5 cts. and the ^ren numbers may in all cases be expressed 
as a simple number in the lowest denomination mentioned or as a 
compound number. 
2. What is the cost of 6 lb. of tobacco, at 2s. 6d. 2qrs. per lb. ?. 



12 7 
5 

6 3 5 



s. 
2 



d. 
6 



qrs. 

2 

6 



15s. 3d. 



Here 6 times 2 is 12, but 12qrs« are equal to 
3d. therefore set down and carry 3. Then 6 
times 6 is 36 and 3 to carry is d9d.»3s. 3d. set 
down 3d. and say 6 times 2 is 12 and 3 to carry 
is 158. which set down. 



3. What will 31b. of green tea 
cost, at 9s. 6d. per pound ? 

Ans. £\. 8s. 6d. 
5. What will 61b. of nails cost, 
at 9 cts. per pound ? 

Ans. 5 dimes^ 4cts. or 54cts. 

7. What will 9 cwt. of cheese 
cost, at agl. Us. 5d. per cwt 

Ans. ^14 23. 9d* 
9. What will 6 cows cost, at 
£4 68 8d each i 

An8.§g£6. 



4. What will 5lb. of loaf sugar 
cost, at Is. 3d. per pound ? 

Ans. 66. 3d. 
6. What will 8 bushels of corn 
cost, at 5d. 7cts. or 57cts per 
bushel ? Ans. S4. 5d. 6cts. or 

56ct8. 
8. What will 9 yds. of cloth 
cost, at 58. 4d. per yard ? 

'': Ans. gg2 8s. 
10. What will 12 gallons of 
brandy cost, at 9s 6d per gallon P 

Ans. ag5 14s. 



TThenthe multiplier exceeds. 12, ani isa^cemposite number, the com- 
ponent parts arc to be employed suecessively/as' ip Simple Multipli* 
cation, instead of multiplying by the whole number at once. 



number, is evrdefUly exprei sed ^ ih^ several products of the difiercut parts mul* 
tipliod by the simple nu:TiWr. Thos, £2 fs 4d multiplied by 6 the several pro- 
dt/c/s wiUbt £l^ 36s S4d ==^(by taking the shillings fr6m th« pence ciixd the pounds 
/rojB the ehi/Iwgs and placing thi:m in the shillings and pow\A* T€%pecVw^^^') ^^ £»\^ 
vJ^^Od which h agreeable to rule ; and the same wVlWe ittt« >wYiexiVyxe mxiVW^Xv 
f^^od Jg aay^ compound number w\\iaAe\et , 



•fTr*^¥i II iTi I -■-■--"■ --^-^ 
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COMPOUND MULTIPLICATION. 



4« 



Examples. 



. 1. W^^^^^^^ ^^^^^* of cheese 

eost« at ^1 188 8d per cwti 

lg 8. d. Here because 16 

1 18 8 18 produced by miil- 

4 tiplying4bjr4f mul- 

■ tiply the pnce br 4, 

r 14 8 aad that product 

4 again by 4. 



Ati8.S0 18 8 

2. What will 96 quarters of 
rye cost, art «j§ 1 38 4d per quar- 
ter? Alls. g^1l2, 

3. What will &3 bushels of rye 
cost, at 63cts. per bushel ? 

Ans. S9t^9cts. or £39 69cts. 



4. What will M yds. of broad 
cloth costy at 19s 4d per yard I 

Ans. £9T Is. 4d. 

5. What will 42 yards of cloth 
cost at 15s. 9d. per yard i 

Ans. £33 Is. 6d. 

6. What will 161b. of sugar 
cost, at 1 1 ctti.^er pound f 

Ans. ir6 cts. or SI 76 c% 

7. What will 84 yds. of cloth 
cost, at bs 3d Iqr. per yard P 

Ans. £7 lis. 6d. 



2. When 1^ multiplier cannot be produced hy the multiplication of 
two imall riumben, take two such numbers as come the nearest to it, 
and then find the value of the odd parts and add or subtract as the 
case requires. 

Examples. 



1. What will 4ryd9. of cloth 
eost, at 178 9d per yard P 

lg 8. d. Multiplying by 5 
9 17 9 and by 9 gives the 
5 price of 45 yds. but 
«— — this is 2 yds. short 
4 8 9 of the giren quan- 
9 tity. Therefore 

multiply 178 9d by 

39 18 9 2, and it gives 
i 15 6 ^1 15s 6d for the 
price of 2yd8. 



Atis. 41 14 3 which added to the 

price of 45yd9. 
gives the price of 
the whole. 



2. What will 94 pair of silk 
stockings cost at 1 28 2d per pair t 
. Ans. £57 ds. 8d. 



3. What will 31 bushels of oats 
cost, at 25cts* per bu<ihel P 
Ans. 775 cts. or 87 75 cts. 



5. What is the weight of 23 
silver spoons, each weighing loz. 
9pwts. 14gr8 P 

Ans. 2lb. lOoz. Opwt lOgrs. 



3. When the multiplier eopeesds 100, jlni IK^ c.^\. ^\. \^3R^% xnqS&c^^ 
it bj the number of hundreds, auA to tVv\s ^t^^^J^cX ^\^^\^^^^'^^'^'^^ 
odd parts and their sum wiU be tYie aii%\9^t xen^vc^d.* 
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COMPOUND MULTIPLICATION* 



iDuItiplier» setting down the excess and carrjinj; from each detiomi^ 
nation to the next higher, as in Compound Addition. 

Proof. 
The method of proof ia the same as in Simple Multiplication/ 

Examples. 

!• What will 5lb. of tea cost at 1 dol. 2 dimes, T cts. per pound. 

i d. cts« or S cts. or cts. By this example it will be 

I & 7 1 Sf 127 seen that the operations by thi» 

5 5 5 rule in Federal Money are pre- 

■■■■ * ' ■ ■■' cisclj the same as in Simple 

6 3 5 6 35 635 cts. Multiplication, one dollar, 2 

dimes, 7 cts. beinfl^ just equal to 1 dol. 37 cts. or to 127 cts. Hence 

the 127 cts. multiplied bj 5 the answer is 635 ct8.= 6 dol. 35 cts.=:6 dol. 

5 dimes, 5 cts. and the given numbers may in all cases be expressed 

as a simple number in the lowest denomination mentioned or as a 

compound number. 

2. What is the cost of 6 lb. of tobacco, at 2s. 6d. 2qrs. per lb. ?. 

Here 6 times 2 is 12, but 12qrs< are equal to 
3d. therefore set down and carry 3. Then 6 
times 6 is 36 and 3 to carry is d9d.»ids. 3d. set 
down 3d. and say 6 times 2 is 12 and 3 to carry 
is 158. which set down. 



s. 


d. 


qrs 


2 


6 


6 


15s. 3d. 



3. What will 31b. of green tea 
cost, at 9s. 6d. per pound P 

Ans. £\. 8s. 6d. 
' 5. What will 61b. of nails cost, 
at 9 cts. per pound ? 

Ans. 5 dimes^ 4cts. or 54ct8. 

7. What will 9 cwt. of cheese 
cost, at agl. lis. 5d. per cwt 

Ans.^i4 23.9d« 
9. What will 6 cows cost, at 
£4 68 8d each i 

Ans. gg£6. 



4. What will 51b. of loaf sugar 
cost, at Is. 3d. per pound ? 

Ans. 6s^ 3d. 
6. What will 8 bi)ishels of corn 
cost, at 5d. 7cts. or 57cts per 
bushel ? Ans. %4. 5d* 6c ts. or 

56cts. 
8. What will 9 yds. of cloth 
cost, at 58. 4d. per yard ? 

> Ans. gg2 8s. 
10. What will 12 gallons of 
brandy cost, at 9s 6d per gallon P 

Ans. ag5 14s. 



TFhenthe multipli^ ea?cee4s. 12, and is a.cemposite number, the com- 
ponent parts arc to, be employed successively.'-as* in Simple M\iltipU» 
cation, instead of multiplying by tlie whole numbc^r at once. 



■*♦- 



number, is evrdt^n^ly e^ressed k^ the several products of the diflerent parts mul- 
tipV^^d by the simple niinifeer.' Thos, £2 68 4d multiplied hy 6 the several pro- 
ducts will be J&13 36s ^4d=^(by taking the shillings from the petice and the pennda 
i/D the ahiUingsand placing them in the shillings and pounds respectively) to £\S 

Od vrhieh is agreeable 'to rule ; and Ihe &am« willbje trae when the multipli* 

'^y# any compdund namber whatever. 



Ir> 
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COMPOUND MULTIPLICATION. 

Examples. 



4« 



. 1. What will 19 cwt» of cheese 

costs at ^1 18s 8d per cwti 

lg 8. d. Here because 16 

1 18 S is produced bj mill* 

4 tipljiDg4bjr4f mul- 

■ tiply the price by 4, 

r 14 8 aad that product 

4 again by 4. 

Ati8.S0l8 8 

2. What will 96 quarters of 
rye cost, art £l ^^ 4d per quar- 
ter? Aiih. ggllS. 

3. What will 63 bushels of rje 
cost, at 63cts. per bushel ? 

Ans. 3969ct8. or £39 69cts. 



4. What will 28 yds. of broad 
cloth cost, at 19s 4d per yard f 

Ans. £27 Is. 4d. 

5. What will 42 yards of cloth 
cost at 15s. 9d. per yard ? 

Ans. £53 Is. 6d. 

6. What will,161fo. of sugar 
cost, at 1 1 ctn.^er pound f 

Ans. ir6 cts. or SI 76 ct% 

r. What will 24 yds. of cloth 
costy at bs 3d Iqr. per yard ? 

Ans. £7 lis. 6d. 



2. When tht multiplier cannot be produced by the multiplication of 
two small numben, take two such numbers as come the nearest to it| 
and then find the value of the odd parts and add or subtract as the 
case requires. 

Examples. 



1. What will 4ryd8. of cloth 
COSt> at I7s 9d per yard ? 

£ s. d. Multiplying by 5 

^17 9 and by 9 gives the 

5 price of 45 yds. but 

«— — * this is 2 yds. short 

4 8 9 of the given quan- 

9 tity. Therefore 

— — — - multiply 17s 9d by 

39 18 9 2, and it gives 

i 15 6 «gl 15s 6d for the 

price of 2yd8. 



Ans. 41 14 3 which added te the 

price of 45yd8. 
gives the price of 
the whole. 



2. What will 94 pair of silk 
stockings cost at 12s 2d per pair I 

\ Ans. £57 38. 8d. 



3. What will 31 bushels of oats 
cost, at 25cts. per bushel F 
Ans. 775 cts. or 87 75 cts. 



5. What is the weight of 2S 
silver spoons^ each weighing Ipz^ 
9pwts. 14grs ? 

Ans. 2lb. lOoz. Opwt lOgw. 



3. When the multiplier exceeds 100» find the cost of 100, multiply 
it by the number of hundreds, and to this product add the cost of th« 
odd parts and dieir sum will be the answer reqjuired. 



■^ 
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COMPOUND AlVIfilON. 



6. eomjiottn^ BUiiittfon* 

Compound Division is the method of finding how often on^ nom- 
^r is contained in another of different denoroinaiiens. 

Rule. 

Placie ^e numbers as in Simple Division, and divide the several 
denominations of the dividend succetsivelj bj the divisor. 

If there be ft remainder after dividing anj denomination, it must be 
reduced to the next lower, adding the number in the lower denomina- 
tibn'w' Divide the sum as usual ; and so on till the whole is finished. 

^ Proof. 

The niethod of proof is the same as in Simple Division. 

Examples. 

C. If $5 vards of cloth cost 
£57 5s. 5d. what is it per yard f 

«g s. d. -g s. d.qrs. 
35)57 5 5(1 12 8 2 Ans. 

35 In 57 I find 5j 

-— once and 22 over. 

I then reduce 2l8 
to shillings, ad- 
ding the 5s. and 
in the sum 445s. 
I find 35 12 tines 
and 25 over. I 
then reduce 25 to 
pence, adding 5d. 
and in the sjim 
805 I find S$ 8 
times and 25 oVer. 
Again, I reduce 25 
to farthings, and 
divide bj 35; und 
the quotient is 
2qrs. and SO re- 
mains, whick is 

« ^ \ , r»/^ / rt sr^-;^ of another 
35)100(2qr8. 3o 7 

70 farthing. 



1. If 31 busHelsof oats cost 7 
dol. T5 cents, what are thej per 
bushel ? 

S cts. cts. ' « Here the cost 

7 75^775 is reduced to 

cts. cts. cents, and then 
SI) 775 ( 25 Ans. the operation 

62 becomes the 

c -^ same as in Sim- 

155 pie Division. 
• 155 



3. If 9 yards of cloth cost gg4 
Ss. 7d. Sqrs. what is it per yard ? 

Aris 9s. 3it. 2qrs. 
This and other questions where 
the divisor is less than 10, may 
be as conveniently solved by short 
division. When the number in 
the hic^hest denomination is less 
than the divisor, it must be re- 
duced to the next lower before 
dividing^ 

4. If 126 lb. of nails cost glO 
and 8 cents, what are they per 
pound ? Ans. 8 cents. 



22 
20 

35)445(128. 
35 

95 
70 

25 

12 

35 ) 305 ( Sd. 

2b0 

25 
4 



30 



I 



* The divieion pf numbers of different denominations, or compound mi m* 

Vers, dep^ods upon the. same j?rinciple6 as Simple Division. This must b^ 

siiff!cieDtlj obvious, when each of the several parts of the dividend can be 

divided without a remainder. And when there are remainders, the truth oi 



J 
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eeMPOUNB DIVISION. 




5<i If so ewt of tobacco cont 
jgl20 10s. what is it per cwt ? 

Am. £6 Os. 6(1. 
6. If 1 owt. of tea cost ^18 
18s. what is it per pound ? 

Aas. Ss. 4^d. 
?• If 4 men spend at a tavern 
£2 I6s« 4d. what mast each pay P 

Ans. 14s. Id. 
8. If 12 silver cups weigh ISlb. 
)oz.2pwt.t0sr9. what is the weight 
of each cup? 

Ans. lib# loz. tpwt. dOf^rs. 



9. If $4 lambs cost 30 dollat "■ 
what are thejr a piece? • 

Ans. jgl £5cts. \ 

10. If 1£ men draw ^ prize of\ 
18000 dollars, what is each man^$ 

.share? Ans. 81500. 

11. If 147 bushels of wheat 
cost £47 12s. 66. what is it per 
bushel P Ans. 6s. 5|d. 

13. If 196 lb. of cotton cost £6 
lOs. 8d. what is it per pound P 

Ans. 8d. . 



quESTio^ri. 

1. What is Compound Division? 

2. How do you place the numbers? 
8. How do jou proceed in dividing? 

4. What is to be done ^en there is a remainder after dividing aay 
» danomination ? 

B. What is the method of proof? 

Mtgcellaneoua Examples. ' 

i. What is the difference between six dozen dozen and half a do« 
zen dozen ? Ans. 792. 

8. What is the difference between half a solid foot and a solid half 
foot? Ans, 648 inches. 

5. A note was on interest from March 20, 1819, till Jan. 26, :S24 ; 
what was tiie length of time ? Ans. 4y. lOmo. 6ds. 

y^.^EhJf^^^'^^iSJ- '° operations of this kind, a month is considered 
IIBSKT'O T6 SO days, and a year 12 months. This, though not 
1819 d 20 perfectly correct, will be found to be a good pra<^- 

■ " . tical method of ascertaining the time in computing 

' 4 10 6 interest. 

4. How long from June 7, 1814, to August 3, 1823 P 

Ans. 9ySr Imo. 26ds. 



\ 



t!i6 rale will appear equally plain, by preparing* the dividend in such a man- 
ner, before dividing^, that the several parts may be divided without a remain- 
der. If you would divide £3 138. 8d. by 2, first make all the parts divisible 
by 2 ; thus £3 ISs. 8d.sfc£2 32s. 20d. These parts divided Successively by 2, 
give £l 168. lOd. the same as by the rule. 

In Compound Division there are usually g^iven a variety of cases ; but it 
was thought better to give one general rule which would answer every pur- 
pose without unnecessarily incamberinof tbc memory of the scholar. After 
becomingr familiarly acquainted with the rule' here given, the is^^^^l contrac- 
tions wiU readily suggest themselves in practice from what hak 1^||| taught 
II Simple Divisien. 

7 




COMPOUND DIVISICTN. 

5. A horse is valued bj A at 260, bj B at S69 50, and by C, at 
$r2 25, what is the average jodgment ? 



A.1. 
B.l. 
C. 1. 



' 860 
69 50 

. 72 25 

3 ) 201 75 



The average in this and similar cases, it 
found bj dividing the sum of the several 
jndgmetits bj the number of appraisers. 



%67 25 Ans. 

6. M, N, O aid P, appraised a ship as follows, viz. M at 86700, N 
at 89000, O at 88750, and P at 87380 j what is the average judg- 
ii»ent? Ans. 87957 50 

7. A. and B wishing to swap horses,, and disagreeing as to the con- 
ditious, referred tfie matter to S disinterested per8oas,^X, Y and Z, 
whose judgments were as follows, viz. X said A should pay B ^8 ; 
and Y said A should paj B 86 : but Z said B should pay A 85 ; what 

. Ans. A must pay B 83. 
In the exchange of articles, 
14 B where the jud^ent of the 

5 A referees is partly on one side 

of the equality between them, 
and partly on the other, sub- 
tract one side from the other. 



is the average judgment ? 

A B 
X 1. 80 88 
Y 1. fi 
Z 1. 5 



Referees. 3 5 14 



3)9(3 Ans, 



and divide the remainder by the number of referees for the average 
judgment.' • 

8. C and D wishing to' swap farms, referred the subject to O, P, Q 
and R, and agreed to abide their judgment, which was as follows, viz. 
said C should pay D 870 ; P said G should pay D 8100 ; and Q 
said C should pay D 855 ; but R said D should pay C 8 25 ; how was 
the matter settled ? Ans. C pavgfD 850. 

9. What is the weight of 4hhd. of sugar, each Weighing Tcwt 3^irs. 
19ib ? ' Ans. 31cwt. 2qrs. 20lb. 

10. Three men and 2 boys hoed 30000 hills of corn, and each man 
hoed 2 hills while a boy hoed one ; how many hills were hoed by each"^^ 
man, and how- many by each boy P Ans. Eash man hoed 7500 aid 
each boy 3750 hills. 

3x2+2=8 Diviflar. 



\ 
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SECTION III. ^P91 

Fractions arc parts of an unit. 

Fractions are of two kinds, Vulgar and Decimal, which differ in the 
manner of exprassion and modas of operation. 

A Vulgar Fraction is expressed bj two numbers, written one ovleir 
fee other with a line between ; as iti* 4 ai\d ^. > ^ 

The number below the line is called the denominatdr, aiid etxpress- 
#s the nujoiber of parts into which the unit is divided. 

The number above the line is called the numerator, and shows how 
many of those parti^are aontained in the fraction ; thus, the meaning 
of the expression, |. of a bushel, is, that a bushel is divided into 8 equal 
parts and, that S of those parts are taken. 

A Decimal Fraction is expressed by one number, which is distin- 
guished from a whole number bj k peridd at the left hand, called the 
separatrix, as .5, .45, the first denoting 5 tenth parts and the second 
45 hundredth parts. 

A Decimal maj be changed into a Vulgar Fraction by drawing a 
Une under it, and wntins under the line as many cyphers as there 
are figures ii the decimal, with a 1 at the left handf. Thus .5 is ^^, 
A5 is tV» ft»d -005 is t/vv 



i. VUlQdR FRACTIOJS'S. 

Vulgar Fractions are those whose numerators and denomiiAtors 
are both expressed. 

A proper fractift is one whAse numerator is less than its denomi- 
nator ; as 4» T>'i» ^* 

An improper fraction is onte whose numerator is greater than its 
flenominator-; as i, ^, &c 

A compound fraction is a fraction of a fraction, as j- of i, &c. 

A mij^ed number consists of a whole number and a fraction, as 1^^ 
€4, &c. 

A whole number is changed into an improper fraction by writing 1 
under it, with a line between, as \, |., &c. 

The 9ommon measure of two, or more numbers, is a number which 
will divide each of them without a remainder. 

The greatest common measure of two, or more numbers, is the great- 
est number which will divide those numbers severally without a re- 
mainder. 

The common multiple of two or %iore numbers, is a number wbach 
may be divided by each of those numbers without a remainder. 



^Fractions comet from the Latin word ^ Frango^ to bveak, because the unit is 
considered as broken into severa] equal parts. Vulgar and Decimal Fr^^qtions 
differ in this ; the denominator of the former may be any number whatever, but t[|e 
denominator of the latter, when expressed, is always 10, 100, lOOO, or 1 with as 
many cyphers annexed as there are figures iu Ih^ d«<^\xiv^« 

f '^- 
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FRACTIONS.. 



Tfi$ least common multiple is tlie leaft aumber, which can b« ^ 
divided without a remainder* 

A prime numbetis one whi^ can be measured oiilj bj itself or bj 
an unit« 

Ji perfect number is one which is equal to the suai of atl its aliquot 
piirts.* 



ir 




'IOJ\r OF VULGAR FRdCTIOJVS. 



Reduttioa of Vul^r Fractions, is changing th^ra (nia one- form iat* 
another without altering their value. , 

■p 

Caise I» 

To find thegreatest common measure:. of.two^. or more, numberL 

RULE. 

1. If two numbers only be given^ divide the greater by the Iess« this 
divisor bj the remainder, and so on till nothing remains, always di- 
TidiAg the last divisor by the last remainder ; then will tl|^e last divl- 
ior be the common measure required* 

S. If there be mere than two numbers given, find the greatest eommoE 
measure of two ef them;, then of that common measure and one of 
the others, and so on through all the numbers ; the greatest common 
meaai^re last found will be the answer. 

Examples. 



1. What is the greatest com* 
mon measure of 580, 3£0 and 45 f 
320)580(1 20)45(2 

3j(0 ^ 



260)320(1 
260 



Ans. 



5)20)4 



60)260(4 

*' 240 

Com. meas. ) -20(60(3 
of580l(320} 60 



Hence 5 is 
the great- 
est number 
which will 
divide ^80, 
320 and 45 
without a 
remainder. 



f 



2. What is ishe greatest com- 
mon measure of 918, 1998 and 
522? Ans. It. 



3. What is the greatest com 
mon measure of 612 and 540 ? 

« Ans. 36. 



4. *What is the greatest com 
mon measure qtf 1152 and 1080^ 

Ans. 7 ft* 



mm^ 



I 



* The aliquot part of any mimber is »ach a part of it, as, beiii^ taken a cer- 
tain number of times, exactly tnakes that number. The smallest perfect 
number is 6. Its aliquot parts are 3, 2 and 1, and 34-2f 1=:6. The next is 
SS, the next 49$ and the next 8128. Only ten perfect ntunbers are yet 

K 



Case 11. 

2b Jlntih$ lemf common multipk of iw^ or mare, numh0r9. 

RULE. 

I. Arrange the trambers in a line, and divide bj any number that will 
divide two, or more, of tlie given numbers without a remainder, and 
set the quotients together with the undivided numbers in aline below, 

'S. Divide the second line as before, and so on till there are no two 
numbers remaining that can be thus divided ; then will the continued 
product of the several divisors, and the figures in the last line, be the 
multiple required. 



1. 'What is the least common 
multiple of 3, 5, 8 and 16 P 

5)3 5 8 10 



£)3 1 8 2 
3 14 1 



Five and 
10 divid- 
ed bjr 5 
the quo- 
tients are 
1 and 2, 
5 X 2x 3 X4= 120 Ans. withwhich 

3 and 8 are 
brought down. Again S and 2 di- 
vided by 2, give 4 and 1 with 
which 8 and 1 and brought down. 
Then the produtt of 3, 2, 3 and 4 
is the multiple required. 

2. What is the least common 
multiple of $, 4, 8 and U F * 

Ans*S4. 



8, What is the least numbei^ 
which can be divided by 6, 10» 16 
and 20 without a remainder ? 

ABS.S40. 

4. Supposing.! 2 decks to be set 
a-going together, the first of whieh 
strikes at the end of every hour, 
the second at end ef every second 
hour, the third at the end of eve- 
rv third hour, and so on to the 12th 
which strikes at the end of every 
li hours; how long before they 
will all strike together ? '■ 

Ans. ^77iiO hours. 



Case III^ 

To reduce fractions to their lowest terms. , 

RULE.* 
• pivide both the terms of the fraction by their greatest eommon mea^ 
sure and the quotient will be the fraction required. 



* Dividing both terms of a fraction by tbe same number dees not at ^all 
alter its value. If the greatest common measure of a fraction be 1 the frac- 
ti^il is already in its lowest terms» 



M,^ 



WRACTKmif 



Examples. 



1. Reduce J^_, to its lowest 
terms. 

48)27'£(5 
240 
— Thu8l6) /^.-^^Ani 

32)48(1 
S2 



Gr.com mea.l5)32(£ 



2. Reduce ^^ to iti lowe^ 
terms. Ans. 4* 

3. Reduce j|^ to its lowest 
terms. Ana. ^. 

4. Reduce i|ff to its lowest 
terms. Ans. ^ 



Case IV. 



adioni 



To reduce a mixed number to its equivalent improper fr 

RUliE.* 

Multiply the whole number by the denominator of the fraction and 
aiid the numerator to the product ; this sum written over the denomi- 
nator will be the fraction required. 

EXAMPLESI 



1. Reduce 8y to an improper 
fraction. 
8 
3 

24 then V Ans. 



26 



2. Reduce 2^ to an improper 
fraction. Ans. ?-*i^. 

9 

3^ Reduce 35^ to an imp* opcr 
fraction. Ans. —^ 

4. Reduce lOOff to an impro- 
per fraction. Ans. -^-^ 

5, Reduce 36^ to an improper 
fraction. Ans. ^ 



Case V. 



To reduce an improper fmetion to its equivalent whole or mixed 
numJfer, 

RULE.t 

£fivide the numerator by the denominator and the quotient will be 



•-i?. 



* All fractions represent a division of the numetator by the denominatoi*, 
which taken together are proper anel adequate expressions for the quo- 
tient. Thtj8 2 dirided by 3, is 2-3 ; whence the reason of the rule is jnaai- 
fest ; for if a quantity be multiplied and divided by the same number, it evi- 
dently remains th<i same. A whole number may be changed into an equiva- 
lent fraction with a^iven denominator, by multiplying the whole number by 
the denominator and writing the product over said denominator. • 
/ This rale is evidently the reverse «f the preeeding, and is thfe same as 
Simple Division. 



I 

i; 



RRACTIONS.- W 

tlfe whole number, and the renM^der, if any, will be the nuH^rator 
to the giT|ftii denominator. 

EXAMPLBS. 



1. Reduce V ^ ^^^ equiTalent 
whole or mixed number. 

3)76{S5J An^ ■ 
6 

16 
15 



2. Reduce ^ to its equivalent 
whole number. Ans. r. 

S. Reduce V^" to its equivalent 
mixed number. Ans. 61-r|* 



€a«e VI. 

T0 reduce a compou^ fraction to an equivalent single one* 

Rule.* 

^ Multiply all the numerators together for a new nnm^ator, and all 
the denominators together for a new denominator ; then reduce this 
new fraction to its lewest terms. "" 

Examples. 

, 1. Reduce •} of f of | to a single I 2. Reduce I of -f of |> of A to a^ 
fraction. | single fraQtion. Ans. ^*y. 

1X^X5 I * 

8X5X8 = tV««=; Ans. [ 

Case VII. 

■■yi 

T0 reduce fractions ef different denominators to equivalent fr^c- 
Uons having a.eommon denominator. 

RULKf 

Multiply each numerlitor into all the denominators except its own 
for a new numerator, and all the denominators t<^ether for a common 
dl^neminator. 



3.t 



* If part of the oompouod fraction be a whole or mixed aamber> it mast be 
reduced te an improper fraction. If any denominator of a compound fh^c^ 
tion be equal to #Jiumeiiator of the same, beth may be expung^ed, and the 
•ther numbers, multiplied as by the rule, will produce the fraction required 
in lower terms. • . 

f By examining; the /operation it will be seen that the numerator and . d<^ 
#aominator of erery fifaction are multiplied by the t^T^ ii»sfifexsMsiQ«tSiN'*^ 
Vpomse^uentiy their r" \eM are not altered.. • 



a^ IRACmONS. 

« EXAHPL£8. 



2. lUduce ), f and ^ to m eimi« 
mon denominator. 

Ans. 4* T* ^ 

S. Reduce ff , j of 1 i, ^V and f 
to a common denominator. 

Ana iJXl* *to* S »fLP4 lc4«T 



1. Reduce ), f and | te a com- 

pion denominator. 

1X3 X4= 12 new num. for ). 

2X2X4=16 « •* 3. 

3X2X3=18 " •• |. 

3x3x4 =«24 common denom. 
rri. 1* 1^-.,^ ^* A«« I 4. Reduce j, t and ^to a'com- 

Thu« 24 «4 "^ 84 ^''*- I mon denominator Ans!i|, |f , }f 

Case Till. 

To reduce fractions of different denominatorSg te equivalent frac" 
tions having the lea$t cemmon denominator, 

RULE * 

1. Find the least common multiple of all the denominators of the gtf- 
en fractions, and it will be the common denominator required. 

2. Divide tho common denominator by the denominator of eaeh fine- 
ti«ti and multiply the quotient by the numerator^ the products will be 
the numerators required. 

Examples. 

1 Reduce ), i and ^to the least common denominator. 
2)2 3 6 6-5.2fi=.3 and 3x1=^31 

6-f.3s«2 2x1=2 I New numdkators. 

3)1 3 3 6^6=1' 1x5=5 J 

111 2x3»6 least com* mult, then 4* T* T>^^^' 
2. Reduce i and H to the 3. 'Reduce i, \ and 4 to the 
least common denominator. least common denominator. 

Ans. a, 54. I Aim. |, |, i. 

Gase IX. 

To find the value of a fraction in known parts of an inUger* 

RULE. 

Multiply the numerator by the parts of the next infe^or denomina- 
tion and divide the product by the denominator; if any thing remais 
multiply it by the next inferior denomination and divide by the deno- 
minator as before, and s^ on as far as necessary, the quotients will be 
the answer required. ' 



/ The common denominator U a multiple of all the dleuoroina^rs, and coo- 
sequentif will divide by any of them: tjbereCcHre, i^TO^e^^^\& mvj \j^ taken 
/or all the numerators as required* ~ f ^- \ 
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1. What 18 the value of | of a 
pound? 



3 

4 

8)48(6d. 



Ans. Ts. 6d. 



2. What is the value of A of a 
pound? Ans. Ss. 4d. 

3. What is the value of Ty of^ 
day ? Ans. ISh. 55m, 23^^8. 



4. What is the value of V7 Of a 
mile ? 
Ans. Ifur. I6rds. 2jds. 1ft. 9-r^im 



Case X. 



To reduce a fraction of one denomination to that of another, retain- 
ing the same value. 

RULE. 

Make a compound fraction of it, and reduce it to a single one. 

Examples. 



1. Reduce | of a pennj to the 
fraction of a pound. 

|. of TT of tV> compound fraction. 
Then 5xl> :l_ 5 _ i . 

2. Reducei ^ of a lb. to the frac- 
tion of a cwt. Ans. -^^-^ 

3. Reduce 3s. 6d. to the frac- 
tion of a pound. Ans.^'^Q. 

4. Reduce^ of a pound to the 
fraction of a guinea. Ans. ^ 



5. Reduce -r^ of a pound to the 
fraction of a penny. 

tV of V of y com. fraction. 

rp. 1X20X12_240_40 . 

^^^'^ TTx rx"i"''T8""~3" ^*- 

6. Reduce -i-V™^* ^^ ^^^ frac- 
tion of a day. Ans. t^. 

7. Reduce Tri^'^tr to the frjw- 
tion of a lb. Ans. ^. 

8. Reduce tti^t^^* Troy, to the 
fraction of a pwt. Ans. -}. 



2. ^DDITIOJ>r OF rULQAU FRACTIOJ^. 

RULE.* 

Reduce compound fractions to single ones ; mixed numbers to im- 
proper fractions, fractions of different integers to those of the same, 
and all of tbem to a common denominator ; then the sum of the nu- 
merators, written over the common denominator, will be the suin of 
the fractions required. 



MM 



* By redacing' fractions to a common denominator, they are made to 6|[- 
press similar parts of the same unit, and as each numerator shows how ma^jr^ 
•f those parts are sig-nified by the fraction, the sum or diffet^xNR.^ ^1^3safc>!»^^ 
roerators jrritten over the commoB deTioia\Ti^\.ot)\% «^\^%ii!^'^ ^^ v«ss.««^^»S* 
ference •/&e /ractions. 

/ ■ 1 « 




i .. 



i 



-\ 
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FRACTIONS- 



BXAMPLES. 



1. Add 4, 7i ftbd 7 of ^ toge- 
ther. 
First 74= H. and j. of J- A 
Then | H and ^^ are the frac- 
tions. 

1'5x>^Xl2 H40 
3X3x 2=« 48 



1608 



8x^X12 192 



8TV,-8|ABi. 



£• What is the flum of 4- of a 
week, ^ of a day and i of nm. 
hour ? Ans. 2d. H^h. 

13. What is the sum of -^ of G^, 
4 of J, and 7i ? Ans. IS44;. 

4. Add I of a yard, i of a foot> 
and -I of a mile. 

Ans. 660jds. £ft. 9ia. 



S. 8UBTRJtCTI0J\r OF VULGAR FRACTIOJfS. 

RULE. 

Prepare the fractions as for addition, and the difference of the nu- 
merators written over the common denominator will be the difference* 
•f the fractions required. 

Examples. 



1. From I take | of 4. 
2 P 3 6 2 , 

2t 2_42 6 14 2 12 4 



3 21 63 63""21 21""21'~7 
2- From 96i take 144. 

Ans. 81J1 
3. From ^ take ^. 

Ans. 41^, 



Ans. 



4. From 7 weeks take 9-j^ days. 

Ans. 5w. 4d. 7h. 12ai« 

5. From Jag take $s. 

Ans. 9s. 3d. 

6. From 14^ take J of 19. 

Ans. 1-/^. 



MULTIFLlCAtlOJsrOF VULGAR FRACTIOJSTS. 

RULE. 

Reduce compound fractions to single ones, and mixed numbers t» 
improper fractions ; then multiply the numerators together for the 
numerator/ and the denominators together for th^ denominator of the 
fraction required. 



J 



t Fractions arfe ftdmetiiiies most coDvcniently brought to a common denomina- 
tor by multiplication or division. In the first example ^ is brought to a eommo;! 

denominatoF with ^^ by multiplying both its terms by 7. 



( 



I 



\. N 
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Examples. 
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1. Multiply 4i, f of I and 18f 
•ODtinually together. 

4J=-^'^ of ^=^ and 

^o4 94,. 9 3 94 

18^_-^then^X~Xx 



- 280 - ^280- ^140 -^"®- 
2. Muljtiply 5i by 4.. Ans. ■}. 
5. Multiply 4 J by -J. Ans. 



4 



4. Multiply i of f by | of 34. 

A41S. 4. 

5. Multiply *7 by i. 

Ans. ^V« 

6- Multiply J of 5 by i of 4. 

-^•' Ans. 5. 

r. Multiply j by §. 



Ans. ^ 



5. DIFISIOJ^ OF VULOAR FRACTKN^S. 

RULE. ^ 

Prepare the fractions as for Multiplication, then invert the divisor, 
Vid proceed exactly as in Multiplication. 

Examples.' 



1. Divide 9^ by i of 7. 
9—.=— dividend. ~ of —. 

1 ,. . ^ T,. 55 2 110 

-g- divisor. Then — Xy«^: 
2^«= £~ Quot, 



42 



21 



2. Divide 4 by J. Ans. 4'= U» 

3. Divide ^ by 4. Ans. ji* 

4. Divide i oi^^ by i of J. 

Ans. j. 

5. Divide 5^ by 7i. 

Ans. f |. 

6. Divide ^ by f. Ans. $# 



ir / 



QUESTIOJ^S. 

I. What are Fractions? 2. Of how many kinds are fractions ? 

3. Wherein do they differ ? 4. How is a Vulgar Fraction expressed ? 
5. What is the number below the line called ? 0. What does it express ? 
7. What is the number above the line called? 8, What does that show ? 
9. How is a Decimal Fraction expressed ? 10. How is it distinguished from 
a whole number ? 

II. How may a decimal be changed into a Vulgar Fraction? 
12. What is a Vulgar Fraction ? 13. What is a proper fraction ? 
14. What an improper fraction ? 15. What is a compound fraction? 

IQf What is a mixed number? 17. What is the common measure of two or 
more numbers ? 

18. What is the greatest common measure of two or more numbers ? 

19. What is the common multiple of two or more numbers? 

20. What is the least common multiple? 21. Whatis a prime number? 
1^2. What is a perfect number ? 23. What is Reduction of Vulgar Fractions ? 

24. How do you find the greatest common measure of two or mbrejnumbers? 

25. How do you find the least common multiple ? 26. How are fractions 
reduced to their lovi^^st terms ? ' 

27. How are mixed numbers reduced to improper fractions ? 

28. How is air improper fraction reduced to whole or mixed numbers ? 

29. How is a compound fraction reduced to a single one ? ^ 

30. How are. fractions reduced to a common denominator? 

31. How to the least common denominator ? 

3?. What is the rule for the Addition of Vulg;aLT TT-^itW^mt '^'^^ -^^> 

r tke Sibtractiea ? 34. -> fpr t^©Mu\\.\^\\c.^\A5^Ti>. ^^- \>ViNsss5^X 



60 FRACTIONS. 

2. DECIMAL FRACTIOJ^S. 

A Decimal Fraction is one whose numerator only is expressed. 
Were the denominator to be written, it would, in all cases, be JO, 100, 
or 1, with as many cyphers annexed as there are figures in the decimal. 

When there are whole numbers and decimals in the same sum, it is 
called a mixed number $ as, 16.44, which is read sixteen and forty-four 
hundredths. ' 

In deeir^als, unity is considered a fixed point, each way from which 

the value of t*^". aumliers varies in a tenrfold proportion, increasing 

towards the left hand, and decreasing towards the right, as in the 

following 

® TABLE. 
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Cyphers in the right hand of decimals do not alter their value, but 
•n the left hand, decrease their value in a ten-fold prcfportion. Thus 
.5 .50 and .500 express the same value, viz. ^, and are read 5 tenths, 
50 hundred ths,iand 500 thousandths; but .5 .05 and .005 decrease in 
value in a ten-fold proportion, and are read 5 tenth«, 5 hundredths, 
and 5 thousandths. 

In order to make the scholar familiar with"the notation of decipials^ 
he is requested, to write out the following 

Exiiniples. 

1. Express the decimal .36 in I 1. Write forty-three thou- 



words. 

2. Express .03 in words. 

3. Express .1002 in words. 
44 Express 27,27 in words. 
5. Express S4.14 in words. 



sandths in characters. 

2. Write 60 and nine hundred 
thousandths in characters. 

3. Write one hundreid and four 
thousandths. 



1. JIBDITIOJ^ OF DECIMALS. 

RUUE. 

Place the numbers under each other according to the value of their 
places, and add as in whole numbers. Point oft' as many decimal pla-*- 
CCS from the sum as are equal to the greatest number of decimal pla- 
ces in either of the given numbers.* 

^ . — .- —.—-_. 
* When the numbers are all written properly, and the amount properly pcint- 
ecf, the sepamincei^ or decimal pomtB^ nv\\\ aW ftV«.Ci^'va.^<i^luuiuvor directlj ortr 
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Examples, 

1. What is the sum of 25 A rods» 16.05 rods> S.842 rods and 46.004 
when added together ? 



25A 
16.05 

8.842 
46.004 

An8.96.£96 



Here it will be se^n that the decimal points all 
fall in the same col urn n/that the decimals are ar- 
ranged towards the right fiand from this column* 
and the whole numbers towards the left, and that 
the number of decimals in the sum is equal to the 
greatest given number of decimals. 



2. What is the sum of 312.984, 
21.3918, 2700.42, 3.153, 27.2, and 
581.06. ^ Ans. 3646.2088. , 

4. What is the sum of thirty- 
seven and eight hundred twenty- 
one thousandths; five hundred 
and forty-six and thirty-five hun- 
dredths; 6ight and four tenths, 
and thirty- seven and three hun- 
dred twenty-five thousandths ? 

Ans. 629.a96. 



3. What is the sum of .014, 
.9816, .32, .15914, .72913 and 
.0047. Ans. 2.20857. 

5. What is the sum of six thou- 
sand and six ^ thousandths ; five 
hundred and five hundredths, and 
forty and four tenths ? 

Ans. 6540.456. 



S. SUBTRACTIOJ\r OF JDEeiMALS. 

RULE. 

Place the less number under the greater with one of the decimal 
points directly under the other ; then subtract as in whole numbers, 
and point off as in addition. 

Examples. 



1. From 468.742 take 76.4815 
^ - 468.742 

76.4815 



1ft,em. 392.2605 
2. From 2.73 take 1.9183 
Rem. 0.8115. 



3. From 428, subtract 14.76 

Ans. 413.24 



4. t'rom •9173 subtract .2138 

Ans. .7035 



"•»• 



«ne another. AH the difficulty in Decimal Fractions, is in placing the numbers 
and pointing off the decimals. In other respects ihejr are managed precisely as 
whole numbers. iThe scholar should endeavor to become familiar with the man- 
agement of Decimals, as to us they form one of the diost useful parts ef Arithme- 
tic. Our lawfol mode of reckoning money is purely deGioial. 
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FRACTIONS, 



3. MVLTIPLICdTIOJ^r OF DECIMALS. 

KULE.» 

Write the multiplier under the multiplicand ; then multiply as in 
whole numbers, and from the product point off as riianj places for 
decimals as there are decimal places in both the factors. It there bs 
not so many figures in the product as there ought to be decimals, sup- 
ply the deficiency by prefixing cyphers. 

Examples. 



1. Multiply 25.63 by 2.4 



35.63 

2.4 

10252 
5126 

61.512 



Here because there are 
three decimal places in 
both factors, I point oft* 
three places in the pro- 
duct. 



4. Multiply 25.238 by 12.17 
Ans. 307.14646 



2. Multiply .026 by .003 

,026 Here because there 
•003 are six decimal plac- 
•■ e^ in both factors, I 

Pro. .000078 make up the defi- 
ciency of the pro- 
duct by placing four 
cyphers at the left 
hand of 78. 
4. Multiply 17.6 by .75 

Ans. 13.2 



4 DIVISIOJ^ OF DECIMALS. 

RULE.f 

Divide as in whole numbers, and point off so many places for deci- 
mals in the quotient as the decimal places in the dividend exceed 
those in the divisor. If there are not so many figures in the quotient 
as the number of decimals required, supply the defect by prefixing 
cyphers. If the decimal places in the divisor exceed those in the 
dividend, make them equal by annexing cyphers to the latter. When 
there is a reiitainder, by annexing cyphers, more decimal places may 
be obtained in the quotient. 



*The truth of this rule will appear by consielering that ^26 and .003 are 
a^e'^t to -?? and,—?; whence — !?x~— - —^ 

1000 1000' 1000,'^ 1000 1000000 



equiv 



.000078 by the nature of notation ; that is, the decimal consists of as many 
places as there are cyphers ia the denominator, artd when the product fallg 
short of this number the deficiency must be made up by cyphers on the left 
hand. There are usually g-iven several methods of contraction under ihis 
rule ; but they ai-e of no essential service, and might perplex the youn^ 
facholar. It may not be amiss however to observe that in dividing- by 10, lOQ, 
or 1 with any number of cyphers, we have oaly to remove the separatrix at 
many places towards the right hand a^ there are cyphers in the multiplier; 
thus 2.71 multiplied by 10 is 27.1 ; by 100 it is 271, '&c. 

f The reason of the rule for pointing- off the decimal places in the quotient 

will appear obvious by con^dering tliat the divisor and quotient are two fae- 

tori: whose product is the dividend, and that the decimal places in both the 

Ilciom, are equal to the decimal places in their product, as was sho^A is 

n.tihJoUcsLtiou «^f decimals. 
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EXAMI^LES. 



1. Divide 487.653 by 24.21 
24.21)487.653(20.14+ 

4842 



3453 
2421 

10520 
9684 

636 

2. Divide 7.02 by .18 

Ans. 39. 

3. Divide .0081893 by .347 

Ans. .0236 



Here are four decimals in the divi> 
dend, (counting- the cypher added to 
the remainder after bringing' down ail 
the figures in the dividend) and only 
two in the divisor, therefore there 
must be two decimal places pointed 
off in the qootientf that the decimal 
places to the quotient and divisor 
counted together may equal those in 
the dividend. The sign + plus^fter 
the quotient shows that more decimals 
may be procuied by annexing cyphers 
to the remainder. 



The Scholar it requested. to point th^ hoo foUwnng examples, 

4. Divide 4263 by 2.5. I 5. Divide 4^ by 36. 

Ans. 17052 | Ans. 116+ 

RECTPROCALS. 

The Eeciprocal of a given number, is one, which multiplied by the 
given number, gives an unit for the product ; thus .2 is reciprocal of 
5, because 5x»2=l« 

If the given number be a multiplier, its reciprocal may l^ employed 
as a divisor of the multiplicand, and the quotient will be equal to 
the produ(^t of the multiplicand by the multiplier ; but if the given 
Dumber be a divisor, its reciprocal may be employed as a multiplier of 
the dividend and the product will be equal to the quotient of the divi- 
dend by the divisor; Examples. — 1. Multiply 7 by 5. 7x5=35 and 
7^.2=35. 2. Divide 7 by 5. 7-i.5=» 1,4 and 7 X -2= 1.4. i 

Problem. 

To find the reciprocal of uny number. 

Rillie. Divide an unit by the given number, and the quotient will 
lie its reciprocal. 

Examples. 



1. What is the reciprocal of 125? 
125)1. 000(.008 Ans. 
1200 



125 X. 008=1. proof, 

2. What iSr^e reciprocal of .4 ? 

'* ' Ahs. 2.5 



3. By what number shall I mul- 
tiply 240, that the product may 
be equal to the quotient of 249 
divided /jy 25 ? 
Ans. 
25)1.00^.04 recip. 

100 



240 X. 04 =9.6 > \ 
240^25=9.65 P'*""*^- 



(Hi FRACTIONS. 

k REDUCTIOJ>r OF DECIMALS, 

Case I. 

To reduet Vulgar Fractiora to Deeinudt. 

RULE. 

Anne3^ a cypher to the numerator, and divide it by the denomina- 
tor ; annex a cypher to the remainder, and divide as before, and so on ; 
the quotient will be the decimal required."*^ 

Examples. 



1. Reduce | to a decimal. 

4)3.0(.75 Ans. 
28 



20 
£. Reduce i and i to decimals. 

Ans. .5, .25 



3. Reduce -f to a decimal. * 

Ans. .3334- 

4. Reduce y to a decimal. 

Ans. .5 

5. Reduce H to a decimal. 

Ans. .7045+ 



Case II. 

To, reduce numhers of different denominations to their eqnivalmt 
decimal values. 

RULE. 

Write the' numbers perpendicularly under each other for dividends, 
proceeding orderly from the least to the greatest, and write on the lelt 
hand of each for a divisor, the number which it takes of that to make 
one of the next higher deqomination, and draw a line perpendicularly 
between the divisors and dividends. 

Begin with the highest.and write the' quotient of each division as 
decimal parts, on the- right of the next dividend below. Gontinue 
thus to do till all the dividends are used and the last quotient will b% 
the decimal required. 

Examples. 

1. Reduce 12s. 9<). 3qr. to the decimal of a ptund. * 

The given numbers stand as integers. In the first place 1 annex 
2 ciphers to 3, nialcing it 3.00, and dividing it by 4, the quotient 
.75, the decimal of a penny^ which I set against the 9d. then divid- 
ing by 1!^, I get .8125; and then by 20 I get .640625 the decimal of a 
pound. 
640625 dec. required. 



* If the nuipber of figures in the quotient be just equal to the number of 

•typhers annexed to the dividend, then the quotient is the true decimal ; bti^t 

if it be les?, it must be made equal by placing cyphers at the left hand. Pn 

cas^s where the numerator is greater than the denominator, it is an impr^ »- 

p0r/raetion, and the quotient will be a whole er mixed namb^r 



4 


3 


12 


9.75 


20 


12.8125 
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3. Reduee l©o«;. 18pwt. 16grg. 
to the decimal of a pound. 

Ans. .91111 + 



4. Reduce Jlqrs to the decimal 
of a shilling. *Ans. .0625.* 



Case III. 

To reduce shillings, pence and farthings to the decimal of a pound 
hy inspection. 

' Write half the greatest even number af shillings for the first deci- 
mal figure, consider how many farthings there are in the given pence 
and farthings, and let these possess the second and third places ; re- 
membering to increase the second plaee by 5, if the shillings be an 
odd number, and the third place by 1, when the farthings exceed 12, 
and by 2 when they exceed 36. 

Examples. 

1. Reduce I3s. lO^d. to the decimal of a pound, by inipection. 

6=» J of 12 the greatest even number of skillings. 
5 for the odd shilling. 
42« farthings in 10 Jd. 
2 because the farthings exceed 36. 



.694 the decimal required. 

2. Find tlie decimal value of 
15s. 8jd. by inspection* 

Ans. .785* 

3. Find the decimal value of 
9id. by inspection. Ans. .040. 

4. Find the decimal value of 
fe. by inspection. Ans. .300. 



5. Find the decimal value of 
Is. lOd. by inspection. 

Ans. .09a. 

6. Find the decimal value of 
I6s. 4Jd. by inspection. 

Ans. .819. 



*.The reason of this rul« will appear by a little attention to the first example. 
Here Sqrs. is J of a penny, which reduced to a decimal, is .75. Hence 9.75 = 9|d. 

But 9.75 is ^'^ of a penayrss-^*^!- of a shilling which rednced to a decimal is 
.8125 and therefore 128. 9|d. may be expressed thus 12.8125s. In like mannei; 
12.8125s. is *9^^^^ of a shilliiig=^*^*l^ of a pound, which reduced to a deci- 
mal is .646625i> as found by the rule. 

t As shillings are so many SOths of a pound, half the shillings are so many lOtbs 
of a pound ; therefore half the even number of shillings will occupr the place of 
tenths in the decimal. When there is an odd shilling, it is just equal } a t^nth, 
or a ^— part of a pound, it is therefore properly expressed by a 5 in the secoiad 

decimal place. -A pound is equal to 960 farthings; now had it happened that 
lOOOqrs. instead of 960, had made a pound, farthings would hare been so many 
thousandths of a pound, and mi^ht have been placed in the decimal as such. 
But 960 falls short of 1000 just » part of itself; consequently, any number of 
iiarUiiagt iaereased by it< n part will be an exact ileei«ai€Jtpre%s.v<!k\!k.^'a^>^. ^V«ia^ 

9 
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Case IV. 

To find the value of any given decimal in the terms of an inHger. 

RULE. 

Multiply the decimal by that number which it takes of the next Ics* 
to make one of the denomination in which the decimal is given, and 
cut off from the right hand as many places for a remainder as th«r« 
are'^jihaes in the giren decimal. Proceed with the remainder in the 
saiiie way, and so on through all the denominations ; the numbers 
standing on the left of the parts cut oiF will for^i the answer. 

Examples. 



1. What is the value of .640625 
afafK)und? 

.640625 ' The (examples un- 
20 der this case are the 

examples under Case 

12.812500 11. inverted, by which 
12 it will be seen that 

. theyreciprocally prove 

9.75000Q each other. 
4 



2. What is the value of .9r29l6 
of a pound P Ans. 19s. 5d. Iqr. 



S. What is the value of.91 11 11 + 
of a pound Troy? 

Ans. lOoz.* iSnwt. 15gr8'* 



4.'Whatis the value of .0625 of 
a shilling ? Ans* 3qrs. 



«.000000 

Ans. 12$. 9d. Sqrs. 

. C \SE V. 

To find the vtalue of any deeimal of a pound by inspection, 

' RULE.t 

Double the first figure in the decimal for shillings, and if the second 



the farthing? are over 12 and lew than 36, a * is more than | and less than 1 J^ 

and therefore 1 innst be added ^o j^ive (he nt^arsst decimal in the third place, 
and when theCi\rthiug.s exceed 36, a ^'^ pari is more than 1^ andnherefore 2 nouBt 

"e added. This gives the decimal snfBcitfntlycottttct for common practice, but when 
greater cxacfneas is required, a ' is to be found bjr division, and th« decimal 
pl;>c€s increased, 

* By c iraf aring (he answer to this examplf^, wilh its correspondent Funi in Cas* 
li. it will appear that a grain is lost. But it will be seen tliat thte decimal whick 
reinains approaches verj nearly t© anotbter int("?:er, and the loss if> because th« 
corarlete value of the decimal is noi emplojed in the optfration. It is usually best 
to take (he lowest denomination to the nearf'st integer ; that is, \vh*in the fkst fig- 
ure of the deoim.Iis uiore than 6, add one to'the intej^er. In this way, the numbem 
in tlie eKample will agree with their corrc-s^pondent nun bers in Case II. 

If after having obtained thi inttgi^rs of (he lowest denomination, a decmal re-«- 
main,, and it is required to find its value precisely, change it to a Vulgar Fraction, 
and reduce it to its lowest terms by dlvi()ing b»ih parts of the fractidn as long as yon 
can find any nnifiber which nill divide them both without a remainder. Supposing- 
the decimal were .75 it is ^y^. ISew 75 ami 100 may both be divided by 25; 
thn^, 25)1^5^^=- ^^aBrt as tln^re iB no number whicli^will d'vide 3 .and 4 without a 
itniahider, jj is o»e lowest, or most v^imple express-ion for -jlJ'— , 

V- This rv)c h the convor«« of {h»}. given under Case 111. and the reason of it ■ 
jBumst be suBciatiily obvious^ from yiiVfXX was there said. /^ ^ 



f:, 
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figure be 5, dV wore than 5, reckon anotlier shiHing; then call tbe.fig- 
ures in the second ancl third places, (aKter 5, ifcbntatned in the second, 
is deducted,) sq inaoj farthings ; abating I when they are above 12 ; 
and ^, when thej are above d6 ; And the result is the answer. 

Examples. 



1. Find the, value of i795 of a 
pound by inspection. 

14s. - double 7. 
Is. - "for 5 in the 2d place. 
8d. 5qrssa35qrs. abat. 5 from 8. 
Iqr. for excess of 12, abated. 

158.8d.£qrs. Ana. 

2. Find the value of .BT* of a 
pound by iuspeetion. 

An». 17s. 6d. 

3. Find the value of .3 of a 
pound by inspection. Ai^. 6s. 



4. Find the value of .1240 of a 
pound by inspection. 

Abs. 9jd. 

5. Find the value of .#02 of a 
pound by inspection. 

Ads. Is. lOd. 

6. Find the value of .819 of a 
pound by inspection. »« 

Ans. 16s. 4Jd. 

7. Find the value of .694 of a 
pound by inspection. 

Ans.. 13s. lOJd. 



Application of the preceding Bules in Fractioiits. 



1- What is the sum of 8 J rods, 
\jf^^ rods, and 2| rods, when ad- 
ded together ? 

8.5 

12.25 

2.75 



2S.50 Ans. 

The scholar should bear in miRel 
<ftat where these expression^, ^, 
I and I occur, he is to subsfitute 
ior them their equivalent decimal 
values, which are respectively, 
.25, .5 and J 5* 

2. From 15^ rods, take S| rods. 

Ans. 11.75 rods. 

3. Multiply 12i feet by 5i feet. 

Ans. 39.8125 feet. 



4. How many feet in a board 
9J feet long, and 2^ feet yiride ? 

Ans. 21.375 feet; 

5.*How much wood in a pile 
20 feet long^ 3 j feet wide, and 6^ 
high ? Ans. 437.5 feet=i=3 cords, 
53 feet, 864 inches.f 

6. Into how many pieces ^ of a 
foot long, may a pole 15..^|^ 
long* be cut ? Ans. 62. 

7. What is the value of M5 of 
a day P Ans. 21 hours. 

8. How many feet of boards 
will cover the two sides of a bars, 
they being each 36 J feet long, 
and 14.2 feet high I,. 

Ans. 1036.6 teet. 



t The feet are brought into cord* by dividing by 1^8 j the n»mber of fe«t in a 
•ord. The -i of a foot i» redveeik te laehes by Case iV. Reddctiea •{ Jl^eekeeU* 
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9. How manj acres in a piece 

of land 74.8 rods long, and 45.6 

broad? Ans. 21 acres, 50-88 rofls. 

10. How Tnanj rods in a piece of 

land 16} rods loBg, and i5\ wide f 

Ans. 255,75 rods=« 1 acre, 

95| rttds. 



11. How many solid feet in a 
pile of timber 25 feet long, 14.2 
feet wide, and 14.^ feet high ? 

Ans. 5041 feet. 



QUESTIOJ^S, 

1. What is a Decimal Fraction ? 

2. What would be its denominator were it expressed ? 

5. What is a whole number and decimal in the same sura ealleil P 
'•<4. How does the value of the numbers vary from unity ? 
5. What effect have cyphers placed en the right and left hand of 
Decimals ? 

0. What 's ^^® ^"^® ^^^ ^^^ Addition of Decimals ? 7. Kor Subtrac- 
tion ? 8. For Multiplication ? 9. For Division ? 

10. Repeat in short the method of pointing oft* in each of these rules ? 

11. How arc Vulgar Fractions reduced to Decimals? 

12. How are numbers of dffferent denominations reduced to their 

equivalent decimal values ? 

13. How are shillings, pence and farthings reduced to the decimal 

of a pound by inspection ? 

14. How is the value of a given decimal found in the terms of am 

integer ? 

15. How do you find the value of the decimal of a pound by inspec- 

tion? 

Federal Money is the established coin of the United States. Its 
denominations are in a decimal or ten-fold proportion, and were deter- 
mined by actof Congress, Augusts, f786. 

The different deaoraiuatiuns in Federal Money are exhibited in the 

following 

TABLE. 



10 Mills, m. 
10 Cents 
10 Dimes 
10 Dollars 



make one 




Cent, marked ct 
Dime, " d. 
Dollar, " Soy doll. 



Eas;Ie, 



(( 



E. 



* For its simplicity and <he ease of recfPeMfde, Ftderal Money is superior to any 
other, and it is fast supplanting, as it ^bj^uld^K, the old method of cboiputing by 
poimds, shillings^ pence and farthings. Gool^he same improvements be made 
in weights and measures, a competent knowledge of Arithmetid could be obtained 
with one half the labor which is now required, iiud the same compdtationa could 
be made in h««lf the time. 

The standard for gold and silver is eleven/parts fina, and one part alloy, or as 

goldsmiths would say, 22 carats fine. A carat is ^' part of any quantity, and 

when gold or sHver is said to be 22 carats fine, it is to be understood, that were the 

whole mass dividi^id into 24 parts, 22 of Ih^-m would be pure gold or silver, and the 

ot/i^r 2 »lhf, Copi^er is commoniy used as alloy in gold and silver, and is eiir> 
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FEDERAL MONEY. M 

The dollar is considered to be the unit money, and all the denom- 
inations below are decimal parts of a dollar. Thus, 1 dime is .1, of 
tV of a dollar. 1 cent, .01, or ^i^ of a dollar, and I mill, .001, or ^^^^ 
of a dollar. The place next to dollars on the left hand, is eagles. 
Anj number of dollars, as. 475, may either be read 475 dollars, or 47 
eagles, 5 dollars ; and the decimal parts of a dollar, as .865 may be 
read 8 dimes, '6 cents, 5 mills, or 86 cents, 5 mills, or 865 mills. 
Hence a sum expressed in Federal Money, is a mixed number in De- 
cimal Fractions, and may be managed as such. Thus 25 eagles, 8 dol- 
lars, 4 dimes, 6 cents ^nd 3 mills, are written 

m ^ ot 

c . s c 2 ® 

C^ S3 a> S3 _s 

5 8.4 6 3 

The usual way of reading sums in Federal Money is by naming only 
three of the denominations, namely, dollars, cents and mills. In thfs 
way, the above sum woujd be read 258 dollars, 46 cents, and 3 mills. 

The real coins in Federal Money are two of gold, the eagle aid 
half eagle, four of silver, the dollar, half dollar, double dime, and dime, 
and two of copper, the cent and half cent. The mill is only imagina- 
ry, there being no piece of money of that denomination. 

Addition, Subtraction, J^lultiplication and Division of Federal 
Money, are performed by the rules already given for Addition, Sub- 
traction, Multiplication and Division in Decimal FractioDs> and t% 
these the scholar is referred. 

^ Examples. 

1. What is the sum of 5 eagles, 2. A man bought 2jyds. broad- 
6dollars, 8dimes, 5 cents, g9.444, cloth for 815.50, 6yds. of silk for 
81.002, 829-^2 and .867, when 85.75, 7yds. of cambrick for 

85.25, and trimmings to the a- 
mount of 84.22; what was the 
amount of the purchase P 

Ans. 830.72. 
3. What will 47yds. of cloth 
cost, at .22 cents per yard ? 

Ans. 810.34.- 
The scholar will bear in mind the 
rule for pointing in the Multiplica- 
tion of £>ecimals. 
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ployed to renJer them more hard and durable. Tne weight of our coins are as 
follows; Eagle, llpwts. Ggra. Half Eagle, 5pwts. ISgrs. Dollar, 17pwts. 7grs. 
Half Dollar, gpwts. 16grs. and 100 cents weigh S^lb. avoirdupois. The denomin- 
ations less than a dollar, are expressive of thei4 values; thus, mill is from th^ 
Lajin mille^ a thousand ; for 1000 mills make one dollar; cent is from ctntUm^ a 
hundred, because 100 cents make one dollar, and dime is from the Frepch, signi- 
fying the tenth part, because 10 dimes make one dollar. Uncoined gold, 22 carats 
fine, is worth at the mint, $209.77 per pound, Troy, and uncola€.5l %\\\^.\^ ^S. 'Css;* 
ioro© fineness k worth $9.92 per pound, Troy . 



^- '- 



7« 



FEDERAL MONEY, 



4. What will 156jds. of cloth 
•ost at 81*67 per yard ? 

Ans. 8260*52. 

5. Suppose a man purchase 4 
handkerchiefs at .62ct8. each, 
8yd 3 of ribbon at .17cts per yard, 
and 5yd8. of laee at .44c.t9. per 
yard ; what is the amount of the 
purchase? Ans. 86.04 

6. A man bought 24^s. of cloth 
at 81.50 per yard, and paid S^b.55, 
how much remains dueip 

Ans. 89.45. 
r. If ^4lb. of tea cost 87.97, 
what is it per pound ? 

Ans. 80.339. 

8. If 125 bushels of wheat cost 
8200.50, what is it per bushel ? 

Ans. 81.604. 

9. If a man buy 154 bushels of 
wheat at 80.95 per bushel, and 
sell it at 81.125 per bushel, what 
is his gain ? Ans. 826.95. 



10. IfS1268.be divided equally 
among 15 men, what sum does 
each receive ? Ans. 884.533. 

When there is a remainder after 
dividing* the dollars, the cents and 
mills are obtained by annexing' cy- 
phers. 

11. Six men, in company, pur- 
chased 27 bushels ^f salt at gl.67 
per bushel ; what did oach man 
pay, and what was^ each man's 
share of the salt ? Ans. 87.515 

and his share 4 J bushels. 
19. A man dies leaving an es-r 
tate of 835000, the demands a- 
gainst the estate are 81254.65; 
the remainder, i^fter deducting a 
legacy of 83075, is divided equal- 
ly among his 6 sons ; what is each 
son's share ? Ana. 8^ 1 1 1 .723. 



QUESTIOJ^S. 

1. What is Federal Money ? . ^ 

2. In what DTOportion are its denominations? 
S. How and when were they determined ? 

4. What is the table of Fedferal Money f 

5. W^hich is the unit money ? — ^ 
f). W^hat are th^6^ denominations bejow ? 

7. What partof a dollar does one clime express f —one cent P — one 

^ mill? • . 

_8. What iSt a sum expressed in Federal Mon^y ? 
9. What denominationst are generally mentioned in naming a sum 
in Federal Money ? 
10. What are the real coins in Federal Money ? 1 1. What imaginary ? 
12. How are Addition, Subtraction, Mult»pUcati«n and Division per- 
'-4brmedin Federal Money ? 

REDUCTIOJ>r OF FEDERAL MO^EY. 

To reduce J^Tew-England, S[t* and ^'^ew^Tork, ^e. eurreifiest^ 
Federal Mon$y** 

• ^ RULE* 

If there be shiUii%s, pene» and farthings in the given sum, reduce 

♦ Virginia, and Kentncky cnrrency W the same as Kew^ngland, that ef Nert4 
#iro/iria and Ohio, the same AS Kew-Yerk. 



FfiBIiiAL MONET. 
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^e» to thie decimal of a pound bj inspection, (set Gas^tJIL Reduction 
of Decimals,) and place it at the right hand of the pounds. Divide 
the given sum thus prepared, by .3, if New-England, and bj .4 if NeMr- 
Yerk currency, and the quotient, pointed according to the rule for the 
division of Decimals, will be the answer in dollars, and the decimal 
of a dollar. If pounds only be give«, annex cyphers in the place of 
the decimal, and proceed as above directed. 



Examples. 



5. In ^565 
dollars, &c. 

4. Reduce 
eral Money. 



1. In ^22 how many dollars, 
cents and mille ? 
.4 j .S ) 22.0000 
A na 5 87'S.3S5* If N.E. cur. 
^^^'^ %5^. IfN.Y. cur. 

N.Y. how many 
'Ans. 8912.50, 
125 N.E. to Fed- 
Ans. 8416.666. 

5. Reduce gg«3.l3«. N.Y. to 
/ Federal Money. Ans. 884.125. 

6. Rednee ^25.15s. N.R. to 
Federal Money. Ans. SB5.SS3. 

8. Reduce ^49 Is. in each cur- 
rency to Fiederal Money. '"' 
gg49.) 8. N.E. =-8163.50. > .- 
Jg49.l8. N.Y.-S122.6S5.5. "*• 
'>'!fje;*R«r<i.ttfce ^111 1 1 s. 11 id. N.Y. 
to Federal Money. 

Ans. 8278 99cts. 2ras. 
12. Reduce ^91. in each cur- 
rency to Federal Money. 

N.E. 8S0S.3S3. J . 
N.Y. S22r.50. i '^^*- 



$. Reduce gg 16 7s. SJd. in each 
currency te Federal Money. 
.4|.3) 1 6.385 ^Here 3, half th« 

N.E.S54.61 6 ) A greatest even 
N.Y.S40.9«2 S number of shil- 
lings, is the first decimal figure* 
8 jd.«34qrs. This is increased by 
1, because over 12, making it 35, 
and % is increased by 5, because 
the 9hil lings were odd, making it 
85. 

7. In |09fi7.17s.54d. N.E. how 
aany dollars, cents and mills ? 
^ . Aus.^ 8759 57*ct8.Sms. 
9. Reduce ^8.7s. 2id. in eaek 
currency to Federal Money. 
-g8*7s.4Jd.N.E.=S27.87. ? . 
sg8.7s.4|d.N.V.=»20.902.5 ^^*' 
11. Reduce ^86 6s. 5id. in each 
currency to Federal Money. 
N.E. 8287.74, \ 
N.Y. 8215.805.5 



Ans.. 



* The reakBoa of this rule will be obvious by comiderih^ that in N.E. currencj, 
6s. or ^^o ®f a pound, are equal to 1 dollar, and -/^^to. or .3 of a pouTid ; 
and that in N.Y. currency, 88. or }^ of a pound =^l dollar, and a^^A 
or .4 of. a pound. Hence, in the former case there arc evidently^ 
many dollars in the pounds, as there are ^^y and in the latter, as many 
as tnere are /^. Therefore, dividing the pounds by .3 in one case, and 
•4 in the other, aud. pointing according to the rule for the division of decimals, the 
quotient it evidently dollars and the decimal of a dollar.-^lf after reducing the 
thillin^s^ &c. to the decimal of a pound by inspection, th6 separatrix be remored 
one place to the right hand, the sum will be two shilling pieces and the decimal of 
a 2s. piece, and this divided by 3 and 4, as whole numbers will evidently give dol- 
lars and decimals of dollars in the two cases, because ia the former, 3 tvro sbiiliajf* 
aud in the latter, 4, are equal to a d«(llar. 
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Case II. 

To reduce Federal Money to J^Tew- England, Sfc^alftd to JSTew-Tork^ 
Sec, currencies, 

RULE.* 

Multiply the given sum by .3 fpr New-England currency, and by .4 
for New-York currency, and the product, pointed according to the 
rule for the multiplication of decimals, will be pounds and the deci- 
mals of a pound. Then find the value of the decimal by inspection. 
(See Reduction of Decimals, Case V.) 

E!!^AMPL£S. 



1. Tn825.964 how many pounds, 
shillings, pence and farthings ? 
25.964 25.964 



.8 



.4 



ggr.7892 ^10.3856 

. r^715s.9id.N.E, 

-^^*- ( J10 7S. S^d.N.Y. 
4. In A^ cents how many shil- 
lings pence and farthings P 

. ^2s. llid.N.E. 
^"^•<3s. lld.N.Y. 
6. In gll 11.111 how many 
pounds, shillings, pence and far- 
things ? . „„ S £3:S 6s. 8d. N.E. 
Ans. ^ ^444 8s.lOJd.N.Y. 



2. S9 12.50 how many pounds, 
shillings, pence and farthings ? 

A«« 5s§^273i5s. N.E. 
^^^'(£36$ Os. N..Y.. 

* 

3. In S6.753 how many pounds, 
shillings, pence and farthings ? 

Ans k 3g2,0s. 6d. N.E. 

5. In 81.612 how many shil- 
lings, pence and farthings ? 

^"*- \ 12s. lOJd. N.Y. 



Case III. 

To redu€e Permsylvaniay J^ew- Jersey, Delawdre and Maryland currency t9 
Federal Money, 

^ ' RULE.t 

Reduce the given sum to pence, and if there are farthings, for Iqr. 
place 2 at the right hand of the pence ; for 2qrs. write^S, and for 3 
write 7 ; but if there are no farthings,, annex a cypher to the petice. 
Divide this sum by 9> and add the quotient to the dividend. Front 
the sum point off three figures for cents and mills ; those on the left 
kand will be dollars, 



♦ A6 thrs^rule is the converse of the preceding, the truth of it must be sufficient- 
ly ebvious if^oto what has already been said. 

t A dollar in Penney Wania, &c. currency, is 7s. 6d.:»90d. which inci'easefl by 
one ninth of itself^ is l<M)«»to the number of cents m a dollar. Hence the reason 
of the rule u obvioun. 



'/' 
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It \^ |||2^ 88« 5d, Sqra. how 
manj dollarp ? 

gg 8. d. qrs. 
S5 6 5 3 

506 
' 12 



9)60775 
6752 

Aos. 867.527 



% In agse §s. 5id. how manj 
dollars^ cents and miiUP 

Ant. 2:230.19 1. 



8. Reduce £736 to Federal 
Mooej. Atui. SI 962.666. 



4. Reduce sg42 1^8. Sd. to Fed« 

eralMonej. An8.11d.6&8. 



Case IV. 



To reduce Federal J^oney to Permsyhaniat S^c. §urrenfy. 

RULE. 
If there be no mills in the given sum, reduce it to mills bj annex* 
Ing cyphers; from the sum subtract one tenth of itself, and the rer 
mainder, excepting; the right hand figure, will be pence, which must be 
reduced to pounds. If the figure cut off from th6 right hand be 2» 
•all it Iqr. if 5^ 2qrs. and if 7, Sqrs* 

1. In S67.527 how many pounds, 



•hillings, pence and farthings P 

67.527 To ^et one tenth, 

6752 jou divide by 10, and 

a sum is divided by 

12)6077.5 10, by cutting off the 

■ ■■ right hand figure ; 

2|0)50|65Jd. hence we have only 

■ ' ■'■ tod rop the right hand 

£25 6s figure and' subtract 

the others from the 

given sum* 

Ans. ^25 68, 54d. 



2. IpS23#.191 how many pounds* 
shillings, pence and farthings ? 
Ans, «g86 6s. 5id. 

S, In 8200 how many pounds ? 

Ans. |g75. 

4. In S14.25 how many pounds* 
shillings, pence and farthings ? 
Ans. £5 6s. lO^d. 



' CaseV. 

s 

To reduce Canada currenpy Iq. Federal J^oney, 

RULE.* 






If there be shillings, pence an4 farthings in the given sum,-i^eij|i6t 

* Here the shillings, pence, &«. are reduced to the decimal of a pound, and tbiQ 
whole nultiplied by 4, because jSlsss4 dollars ; a dollar in. that currf ncj kt\ng 
e^aal t« 6 shillings. The currency of Nova-S««tia is the same ti Caaada, 

10 



\ 
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them to tfaie deeimal of a pound bj inspfcction, (See Gase III. Reduc- 
tion ot Deeiinais,) and write the decimal at the rieht hand pf the 
pounds ; muUiplj the ^ sum bj 4, and the product wiUbe dollars and 
decimal parts. 

Examples. 



1. In £6 4s. 6d. 3qrs. bow ma- 
nj dollars P 

6.227 . 
4 



S24.908 An9. 



2. In £125 9s. fd. Sqrs. hoW 
manj dollars t 

Ans. S501.92S. 



CasbVI. 

To reduce Federal Money to CeancCda currency. 

RULL. 

Divide the given sum bj 4, and the quotient will be pounds and the 
decimal of a pound. The value of the decimal mu«t be found by in- 
spection. (See Gase y. Reduction of Decimals.) ^^ 



Examples. 



1. Reduce £24.908 to pounds, 
shillings, pence and farthings. 

4)24.908 



Ans. £6 48. 6 jd. 



6.227 



2. In 8591.928 how mauj 
pounds, shillings, pence and far- 
things? * 

Anff. ggl25 9tf. 7id. 



Additionar RuIqs in Exchange. 



VII. To change N.E. currency to N.Y. currency ; add one third. 

jj^Y. to N.E. currency ; subtract one fourth. 
NJB. to Penn. currency ; add one fourth. 
Penn. to N.E. currency ; subtract one fifth* 
N.Y. to Penn. currency ; subtract ob^ sixteenth. 
Penn.4o N. Y. currency ; add one fifteenth. 
N.E. to Canada currency : subtract one sixtb. 
Canada to N.E. oiirrency ; add one fifth. 



VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 



u 



*$ 



«c 



€i 



ft 



*l 



*m 
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Miscellaneous Examples. 
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i. In ^1 Is. lOid. N.£. carrencji how many dollars ? 

Ans. S3.646r 

2. In jgl Is. lOfd. N.T. currency^ how many dollars ? 

Ans. 82.735. 

3. In ^1 Is. lOid. Penn. currency»how many. dollars ? 

, Ans. 82i916 

4. In^l Is. Oid. Canada currency^ how many dollars? 

Ahs. 84.376. 

5. In 8^55.406 how many pounds^ shillings, pence and farthings P 

/ jgre ISis. 5d. N.E. cur; 
^^ 4^^ 1^102 3s. 3d. N.Y. cur. 

) ^95 158. 6id. Penn. cur. 
{ ^63J7s. ojd. Canada eur. 
%. Chance ^240 15s. N.E. cur. to the several other currencies. 

a J £3Q|ii§[^?IR. Penn. cur. 
L8S0*'athf^®^*l Money., , 

1. How do yon reduce N.E. and N.Y. curricles to Federal Money ? 

2. In what other Statef is the currency the sltBie as in Kew-Eag-land? 

3. In what the same as New- York? 4« How doyou change Federal Money 
'i to N.E. and N.Y. currencies ? 

S. How do you change Pennsylyania currency to Feder^ Money ? 
S. In what other States is the currency the same as Pennsylr&nia? 
7. How do you change Federal Money to Pennsylvania currency f 
t. How is Canada currency reduced to Federal Money ? ^ 
9. How is Federal Money reduced to Cat^uila ctitrency f 
10. How is N.E. currency dianged to N.Y. currency ?— -N.Y. to N.E.*-^ 

N.E. to Penn. ? ^Penn. to N.E.? — —N.Y. to Penn. ?— -^Penn. 

to N.Y.?- ^N.£. to Canada? Ca»adateN.£. 



^ 



SECTION IT. 



1. SmGLE AULE OFTRREi. 



t.i 



This-: SiNiSLE Rt^LE Of TuR^E is known b]r having three nxkxslbttt 
given t^ find si fourths which ih all bear the same proportion to the 
second <%hf^i thfe thind has to the Jtr^. 

It ia a^iB.etinoe!s called Simple Fvportion^ and, on account of its 
mforiAn^ti the Goldw Mule. 

1. WHtfe do#ti thdt 4j Jpr wfcidh la oT the same kind with the an* 
awer, or number 8O0ght\/y«he second term. 

2. Consider jgiether L^answer ought to be greater or less than 
this number, ^M\( greater tpi^v,k this gi^ater ef the other two given 
numbers for thethird term, and the less for the first term ; but if less, 
wwte the less of the oiher two giveii nunibers jfor the third terra, and 
the greater for the first. 

3. Multiply the second and third terms, together^ and diride tbe 
product bjr ik6 firsi, Hie quwtient will bie.tha Abswen 

* fToportSdh H of |^w6 k'mA^'f Mie Met* twA edniritfetiV^ the ia$fii¥<^cefe of 
Ibnmbers, and is called .AifiAmfi'^ Prhp^Ylionj ih^ 6fhet (h^M ig(Ai%ld^f«1n^ €ke\t 
quotients, and is called X96ifmtrfifift Prapi)ttt^yi. Tht Utter h that with Which we 
are ^t pil^eseht 'oovcern^d'. Four nuh^b^rs are sai^'totoe in feoibetrioil f>rb)>oftlon 
When ihejir^ h^s the uirYne ^^rbpDp6on ia.lAit t«Mvid whitl) the third hav to the 
fourth ; that is, iftrbea thet^aotidntof th6 pecptid,- divrdcd by the first, is the same 
as the quotient of the fourth^ divided bj the third, and the reverse. Thus 2:4:: 
6 r 13 are in geometrical proportion, because 2 is to 4, as 6 to IS, that is, 4 diTided 
bjr 2 gives the same quotient as 12 divided bj 6 : viz. 2; and if 2 be divided bj 
4, and 6 by 12, the quotient is in each case .5. In the same way it will appear that 
the fourth term has the same proportion to the second as the third has to the first, 
and the reverse. It also appears, that the product of the first and fourth terms, 
or extremes, (2xi2=s=24) is equal to the product of the second and thirjd, or 
means (4x6s3b24.) J'his holds true in all cases where the numbers are propor- 
tional and upon this fact, all the operations in the rule of three are founded. 

In order to compare numbers together, it is necessary to consider them abstract- 
ly, or as applied to things of the some kind. We cannot compare 2 men and 4 
days, but we may compare 2 and 4, or 2 men and 4 men, or 2 days and 4 dayi. 
In the Rule of Three, we have three term^ given to find a fourth, which shall have 
the same relation, to one of the ^iven terms which exists between the other two. 
Two of the given terms will therefore apply to things of the same kind, lo as to 
be compared ; and the other known term and the unknown term will also &ppjf_t6 
•imilnr objects, so that a like comparison may be instituted between them. 
AMPLE. — [f,2ifc. of sufi^ar cost 14cts. what will 121b. cost? Here 2 and-hS'ap^] 
to poundi^ fiifVir^ they may tlierefore be compared ; and the required nunobi 
tnvfit be cents in order to compare with 14. Now it is evident that the cost 
ISib, will be as many times 14cts. at \^ Vs ^ixit& %^ ^xi^ VVv^t^fote.^ the namber e 



XnYcrt the ©rder of the question and proceed aft befori. 

N. B. B^fwe statirig.the ^^lestion, the first and third terms must 
be reduced to llie same deuominfeition, if they are not alreadjr so, and 
the middle term to the lo?rest denomination mentioned in it. The 
answer will be in the same denomination as the second term, and may 
lie brought to a higher by reduction if necessary. 

Examples. 

i. If 15 bushels of com cost 87.50, what will 25 bushels cost? 

bu. Sets. bti. 

15 ; 7.50 1 : 25 Here it will be seen at once that 

25 the answer is to be in money, and 

— therefore, 87.50 must be the second 

8750 term. RUs also evident that 25 bush- 

1500 els will ^st more than 15, and there- 

8 cts. fore that the answer will be more than 



15)187.50(12.5f> Ans. 87.50, and consequently, 25 must be 

14 . thie third term, and ^16 the fir&t. 



S7 
80 

f5 



ilM« 



fresfing: the value of tilb. will bear the lame proportion to 14 that 12 does to 2{ 
and 2, 14 and 12 will be the three first terots of a geometrical proporti-n ; tbati»^ 
14 and 12 will be the two mf ans, and 2 the first extreme. Now since the pro* 
\jiict of the two mea:ns i^ equal to the product of the textrewie^ it U plain that if 
the product of the means be divided by otie extreme^ the- quotient will be the other 
txtreme ; thu? 14x12=168, product of means, and l68-*-'2=84, the other ex- 
^reine, which 'H precisely the rule. If ^om the nature of #)je qug|tion, the aiti^urer 
is required to be greater than the given nuuiber of the sameWiid. ttiat mimb t 
fiiUst evidetitly be mtiltiplfed by the greater 'of the other twd sjivcn rflitnbers; and 
thte product tiivided by the less, and the reverse when the answer is required to be 
less. Hence the direction for stating is obvtons. 

Besides the method given above for performing the operation in the Rnle tf 
Three, there are the four following. 

1. Divide the second terra by the first, multiply the quotient by the third, and 
the product wiH be the answer. 

2. Divide the third term by the first, multiply the quotient b> h^ ^c<>nA and 
the product will be the answer, 

8. Divide the first terrtr by the secrmd^ divide the tlrtrd ttrnn by the quotient^ 
and,^he last quotient will be the an«wer. 

4. Divide the.first ternA by the third, divide the second by the qiolieni, and tht 
kit quotient wiN be thte answer. 

The Single Rule of Three is usually divided into nire.ct ^kI InPerse, both- of 
which are included in the (reneral rule eiven fibove. ir.i' foi th^ tvvW-. cs^ %vw«i:i^ -k^. 
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SL If 8r.50 buy 15 builitis of torn, what will %\tJt% Uj f 
Sets. bu. Sets* 
7.50 : 15 : : 12.50 

15 

■ ' This is the reverse ef the 

6290 irst example, and therefore, 

1250 prmres it. 

■ ' bu. 
r.50)l8r.50{25 Ang. 
1500 



sr5o 
sr50 



1. Singh Rule of Thrtt Direct teaches by having three nnBbei>8 given to find 
a foerth, which shall have the samej^roportion to the third as the second baa to the 
first 

RvuE.-^l. State the question by making that number ivhich asks the question, 
the third term, that which is of the same kind, the first term, and that which is of 
the same kind as the answer, the second term. 2. Multiplv the second and third 
terms together, and divide the product by the fint, the quotient will be the answer. 
Example. — If 81b. of sngar cost $1.00, what will 401b. of sugar cost i 
8 : 1.00 : : 40 - - 

40 Here 40 asks the question, it is therefore the third 

■■■ ■ term ; 8 being of the same kind, is the first ; and 1 .09 

8)40.00 ' being of the same kind as the answer, is the second. 



$5.00 Ans. 
II. The Sirigle RuU ^ Three Initerte teaches by having three numbers given te 
find a fourth, which shall bear the same proportion to the seaond that the first has 
to the third. 

Rule.— State the question as in the rule of three direct. Multiply the first and 
second terms together, and divide the product by the third, the quotient will ha 
the answer. 

£xAMPLX.-^^w many yards of sarcenet 3qrs. wide, will line 9 yards of cloth 
Sqrs. wide? ' . 

8 : 9 : : 8 Here 3 asks the question, f i^of the same kind, and 9 the 

8 same as the answer sought. Therefore the product of 8 and 9 

' divided by 3, is the answer* 

3)72 



24 Ads. 
Having stated the question, to know whether it belongs to tnrsrse or direct pro- 
portion. — 1. If the third term be greater than the first, and the fourth term is re- 
quired to be greater than the second, or if the third term be less than Ihe first, and 
the fourth term is required to be less than the second, the question belongs to the 
rule of three dhreet. 2. If the third term be greater than the first, and the feorth 
term is required ^to be less than the second, or if the third term be less than the 
first, and the fourth term is required to be greater than' the seeend, ^e qnesti^B 
helonp to the role of three iBvena. 
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$. V 8lb/ 4oz. of tilbacco cost 
59. 6d. what will 24lb. 12oz. cost P 

* « 

lh.oz. 8.d. lb.«z. Here the 

8 4 5 6 £4 1£ several terms 

16 1£ 16 must be re- 

....... «..-. .—,. daced to the 

ISSez. 66d^ 156 lowest de- 

£4 nominations 

mentioned, . 

S96oz« before stating 

n. d. oz. th^qutstion. 
!•£ : 66 : : 396 

66 






S376 
2376 



d. 



13S)26l36(l9aiw»l6s.6d. Ans. 
132 



1293 
1188 

■■•■ilHMrtMiBa 

1056 
1056 



4. If a family of 12 persons 
spend 5 bushels of wheat in 4 
weeks, how much will last them 
a year, allowing 52 weeks to a 
year? w. bu. w* 

4 :5 :: 52 Ans* 65 bush. 

6. If 8 acres produce 176 bush- 
els of wheat, what will 34 acres 
produce ? Aqs. 748 bushels. 

7. If 91b. of sugar cost 6s. what 
will 25lb cost P Ans. I6s« 8d. 

When there is a remainder after di- 
viding the prod Hot of the second and 
third terms by the first, reduce It to the 
next lower denomination and divide as 
before. 

. 8. A borrowed of B S250 for 
7 months ; afterwards B borrow- 
ed of A S300; how long must he 
k^ep iVto balance the former fa- 
9^ir f Ans. 5m8. 25 days. 



9. If too men ean do a piece 
of work in 12 days, how many 
men can do the same in S days ? 

Ans. 400 men. 

10. A goldsmith sold a tankard 
weighing 39ez. 15pwt8. for jglO 
12s. what was it per ounce ? 

oz. pwt. -g 

39 15 : 10 12 : : 1 Ans. 5s. 4d. 

11. If the interest of 8100 for 
one year be 86, what will be thm 
interest of 8336 for the same 
tim^? 8 8 8 

100 : 6 : : 336 Ans. 820.16. 

12. If 8100 gain 86 in one year, 
in what time will a sum of mouey 
double at that rate, simple inter* 
est? 8 yr. 8 

6 : 1 : : 100 Ans» 16|yrs. 

13. If 8100 gain 8i6 in 12 months, 
in how many months will a sum 
of money double at that rate, sim« 
pie interest ? 

8 mo. 8 

6: 12:: 100 Ans.2Q0mo. 

14. If 8100 gain 86 in 365 days, 
in how many days will a sum of 
money double at that rate, simple 
interest ? Ans. 6083^ days. 

15. A owes B §g296 17s. but be- 
coming a bankrupt, can pay only 
7s. 6d. in the pound ; how much 
will B. receive ? 

Ads. sg 1 1 1 6s. 4d. 2qrs. 

16. If 1 dozen of eggs cost 10$ 
cents, what wiil 250 eggs cost f 

Ans. S"2.i87. 

17. If a penny loaf weigh 9oz. 
when wheat is os. 3d. per bushel, 
what ought it to weigh when wheat 
is 8s. 2|d. per bushel ? 

Ans. 6oz. 13diir 

18. How migiy yards of flantllll 
5qrs. wide, %ill line 20yds. of 
cloth Sqrs. wide? Ans. 12;ds. 
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10. If 1^ staff 4ft» 6in. io length, 
fast a ahadoiv 6 feet, what is the 
height of a tr^e whose shadow 
measures 10§ feet ? Ans. 81 feet* 

:S0. If the earth reYoIve on its 
|i:iis S66 times in S65 days, in 
what time does it perform one 
revolution ? Ans. S5h. 56m. 

Xp7. ds, re¥. 4i| nefirjj.* 

S66:365.::l 

21. If a person at the equa,tor be 
carried by the ^ii^rnal motion of 
the earth, 25000 q^iles in 34 bours^ 
how far is he carried in ^ minute ? 

Ans. 17-54 miles. 

SS. Ther^ is a cistern which has 
tl^r^e CDcI^s ; the first will empty 
it in i of an hour, the secopd in 
f pf an hoiir, and the third in Ij 
hour ; in what time will they all 
•mpty it running together? 
h. cis. h. cis. Ans. lOm. 
.25 : 1 ! : 1 : 4 
.75:1 :: 1 : 1,3SS+ 
1.50:1:: 1 : 0.6664- 

6 cisterns* 
cis. m* CIS. m. 
6:60:: 1 : 10 Ans. 

SS. Bought 4 bales of cloth, each 
containing 6 pieces, and eaoh 
piece containing 27 yards, at ^16 
4s. per piece ; wh^t i^ the value 
of the whole and the price pe^' 
yard ? Ans. »gS88 16s and 12s. 

per yard. 

2«4. If a hogshead of rum cost 
875.60, how niuch Vater must be 
added to it to reduce the price to 
8 1 per gallon P Ans. i 2f gal. 

25. If a board be § inehes wide, 
how much in length will make a 
aqjuare ^bot P Ans. I'dinahes. 

9: 144:: 1 'i 



as. How ,m*ny y^rdi of paper 
3qrs. of a ^ard wide, will papery 
room that is 24 yards round, and 
4 yards high ? Ans. 1^ yards* 

27. The salary of the President 
of the United States is S^^OOO a 
year ; what is that per day ? 

Ans. 868.495. 



S. A garrison, of 500 men has 
provisions for 6 nionths; how 
n\my must depart tb^t the^e m^j 
be provisions for ^ose ipfho ro^* 
main, 8 months ? Ans. l£5. 

29. If a man spend r5cts. per 
dav, what does he spend per an- 
num? Ans. 8273.75. 

30. If a field will feed 6 cowa 
91 days, how long will it feed 21 
cows r Jins. %Q days. 

3 1. A lends B 866 for one year t 
how much ought B to lend A for 
7 months, to balance the taror? 

Ans. ^1 13.142. 

32. At 81-25 per week, how ma* 
ny weeks' board can 1 have for 
8100? Ans. 80 weeks. 

93. What will 39 weeks' b(Mu:4 
Qoi^je tp s^t SM7 p^r week ? 

Ans. ^45.6», 

34. If my watch atid seal be 
worth 843, and my watch be wqrth 
5 times as much a^ my ^e^l, wh^l; 
is the value q[ th» watch ? 

6:48 : 5 ] Ans. j^40. 

35. A cistern confining S|a^ 
gi^llons, has two pipes ; by one it 
receives 50 gallops per hoi]r» and 
by the other discharges ,^35 gajtlon)! 
per hour ; in what time will i^ \x% 
filled i Ans. 15h. 2Uiiu 
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36. If 40 rods in length and 4 
in breadth make one aci%, how 
many rods in breadth, that is 16 
rods long, will make one acre P 

Ans. 10 rods. 

37. The earth is 360° in circum- 
ference, and renvoi ves on its axis 
in 24 hours ; how far does a place 
move in one minute in lat. 44°, a 
degree in that lat. being about 50 
miles P Ans. 12J miles. 

h. m. deg. m. m. 
24x60:360x50::! 



38. If the earth perform its diur- 
nal revolution in 24 hours, in 
what time does a place en its sur- 
face move through one degree ? 

360° : 24 : : 1° Ans. 4 minutes. 

39. There is a cistern which has 
a pipe that will empty it in 6 
hours ; how many such pipes will 
be required to empty it in 20 min- 
utes? Ans. 18 pipes. 



40. '^hat is the value of g642. 
against an estate which can pay 
auly .69 cents on the dollar ? 

Ans. 2442.98. 

« 

41. How many men must be 
employed to finish in 9 days, what 
15 would do in 30 days ? ^ 

Ans. 50 men. 

42. If a person's income « be 
gg24S lOs. a year, what may he 
spend per dav, and have jg60 left 
at the ead of the year P 

, Ans. 10s. 

43. A and B depart from the 
same place, and travel the same 
road ; but A sees 5 days before B 
at the rate of 20 miles per day ; 
B follows at the rate of 25 miles 
per day : in what time and dis- 
tance will he overtake A P 

in. d. m. 
20x5=l00to. Then 5 : 1 : : 100 
25 — 20s5ro. d. m. d. 

Anst 20 days. 1 : 25 : : 20 

Ans. 500 miles. 



RULE OF THREE IJ^ VULGAR FRdCTIOJ)rS. 



Prepare the fractions by reduction, if necessary, and state the ques- 
tion by the general rule ; invert the first term, and then multiply all 
the numerators together for a new numerator, and all the denomina- 
tors together for a new denominator ; the new numerator written over 
the new denominator, will be the answer required^ 

!SXAMPL£B« 



. 1. i^z. cost ijag what will loz. 
^st P 

ox. sg oz. 

4 : 4.^ : : i Then 

^KfjXl-iiJ-ie^ 58.8d. Ans. 

2. How much shalloon that is 
iyd. wide, will line l^yils. cloth 
thati^ IJyd wide P 
13j=Vand l§=4i : V^s* then 

4X V X4= V2*='25yds. Ans. 

a 



5. If igal. cost 4^ what will 
^ ton cost P 

io(^\ of § of i=^t*iT ^^^ 
aoV^^i'-si Ans. ^140. 

5. If my horse and chaii^^ bo 

worth S220 and the value of m^ 

horse be - that of my chaise^ wha;t 

is the value of each P 

i :*$•:: ^ : 888 horse. 7 a„^ 
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PJIOPORTION. 



\ 



6. If i of a jard cost £^ what 
will rij^' cott? 

y : T • • tJ ^^^' ^^*' ^^' 

7^ A lends B 48 dollars for | of 
a year ; how much must B lend 
A TT of a year to balance the fa- 
vor? An8.886,40, 



8. A person owning | of a faroi 
sells i ofhis share for £171 what 
is the whole farm worth ? 

.Ans. -gStO. 



ASSESSMENT OF TAXES.' 



1. Supposing the Legislature 
should grant a tax of 835000 to 
be assessed on the inventory of 
all th^ ratable property in the 
State, which.amounts to gSOOOOOO, 
what part of it must a town pay, 
the inventory of which is 824600 ? 

dol.inv. dol.tax. dol.inv. dol. 
SOOOOOO ; 35000 : : 24600 : 287 Ans. 

2. If a town; the inventory of 
which is 824600, pay g287, what 
will A's tax be, the inventory of 
whose estate is 8525.75 ? 

dol.inv. Tax. dol.inv. 
24600.00 ; 287 : : 525.75 : 86.133 

Ans. 

3. If a town, the inventory of 
which is 816436^ pay a tax of 
8493.08, what is that on the dol- 
lar? 

816436 : 8493.08 : : 1 : .OScts.Ans. 



4, The inventory of a certain 
school district is 84325, and the 
sum to be raised, on this invento- 
ry for the support •f schools, ig 
886.50 ; what is that on the dol- 
lar, and what is C's tax, whose 
property inventories at 87'6.44 ? 

84325 : 86.50 :: 1 : .02ct8 Ans. 
and 76.44 X '02= 81.528 C's tax. 



5. A certain school, consisting; 
of 60 scholars, is supported on 
the polls of the scholars, and the 
quarterly expense oC the whole 
school is 875 ; what is that on the 
scholar, and what does A pay per 
quarter, who has 3 scholars ? 

Ans. ilS5 on the scholar, and 
A pays 83.75 perquarter^ 



* In asfieftping (axes it is generally best, first to find what t^ach dollar pays, and 
the product of each nian^s inventory niuUipIied by tlii» sum, will be the amount 
of his tax. In this case, the sum oa the dollar, which is to be employed &s a mol- 
tipiier, mupt be espresAed.as a proper decimal of a dollar, and the product must 
be pointed according to tke mle for the multiplication of decimals ; th«8 2cts. must 
ht written .02, Sets. 03, 4cts. .04, &c. It is sometimes the practice to make a 
tabte by multiplying the value on the dollar by 1, 2, 3, 4, &c. as follows : 

TABLE. 



1 


• 

It 


3 


s 


-. 


6 


3 


-« ^ 


9 


4 


•^ 


12 


5 


— ■ 


IS 


6 


<— * 


18 


7 


— - 


:2* 


8 


— •■ 


H 


9 


— 


!?7 


10 


i-.' 


30 



10 18 


30 


20 ^ 


r 60 


30 ^ 


m 


40 — 


1.20 


^'^'" 


1.50 


60 ^ 


1.80 


W'-^ 


S.10 


,80 -r. 


£.40 


.90 --. 


t.io 


too ^ 


i^^ 



100 


18 


3,00 


200 


.. 


6.00 


300 


J. 


900 


400 


— . 


12.00 


500 


— 


15.00 


€00 


.~ 


18 00 


700 


-.. 


21 00 


800 


_ 


24.00 


900 


... 


27.00 


1000 


—M. 


30.00 



J?ROPORTION. 88 

quESTfO^rs. 

I. Howfs the Single Rule of Three known ? 2. Bjr what other names 

k( it sometimes called ? 
5. Whidi of the given ntrmbers is to be written'down for the second 

term ? . H 

4. How is it to be determined which of the others i« to possess the 

third place ? 

5. How do j»u proceed/ after stating the question, to find tiie an- 

swer ? 

6. If the first and third terms be of d^fSrent denominations, what is 

to be done ? ,, 

7. What is to be done, if the second term contain different denoth- 

inations ? ^ • 

8. Of what denomination will the quotient be ?^ 

§. If the quotient be not of the denomination iilVvhich the answer 
IS requitt^» what is to be done ? 

10. How are w« sums in Federal Money brought to the samjB de- 

nomination ? (Ans. By annexing cyphers.) 

11. What is the method of proof in this rule ? 

12i. Hqw is the Rule of Three performed in Vulgar Fractions P 



S. DOUBLE RULE OF THREE. 

The DouBiE Rule of Three, sometimes called Qompound Pro- 
portion, teaches to resolve such questions as require two or ftjore 
statements in the Single Rule of Three. 

In the Double Rule of Three, there are usually five numbers given 
to find a six^h. 

RULE.* 

1. State the question by placing the three conditional terms in such 
a manner that the number, which is the principal cause of gain,*los3; 

• This table is constructed on the snppoeiti^n that the tax amounts to three cents 

OB the dollar, as m esAmp]t3d Use. — What is B's tax, whose ratiible property 

18 $276 ? By the table it appears that $200 pay $6, that $70 pay $2 10, and thsit 

$6 pay 18cts. 

Tkun $200 is $6 Proceed in the same way to find each Individ ii- 

70 —• 2 10 aPs tax, then add all the taxes together, and if 

6 — 18 their amount a^^ree with the whole sum proposed 

; _^. to be raised, the worlc is ri|erht. It is sometimes 

£76 $8.28 B*8 tax. best to assess the tax a trifle l^rffT than the 

amount te be raiited, to compensate for the loss 
of the fractions. 
* When itre*f$1ank falls under the third term, the proportion is direct^ and the 
sixth term wiU hwe the same proportion to the product of the fourth and fiftn, that 
the third has to the product of the first and second. But when the blank falls 
under the first or second term, the proportion is inverstj and ,t!fie^i)Lth ttriB has 
the same proportion to the product of the fourth and fifth that ^ first has to the 
product of the second and third. 
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PROPORTION. 



or action, may possess the first place ; that which denotes the space 
of time, or distance of place, the second, and that which is the gain, 
loss or action, the third place, ami write the other two terns under 
those of the same kind ; the blank will fall under the term which is 
of the $>ame kind as the answer sought. 

5JI/f the blank fall under the last term, multiply the three last terms 
together for a dividend, and the two first for a divisor* 

3. If the Hank fall under the first or second term^ mnltiplj the first, 
second and la^t terms together for a dividend, and the other two for 
a divisor ; the quotient will be the answer* 

Examples. 

1. If S 100 gain g6 in ISmonths, what will S500 gainin 18 months? 

doll. mo. dull. 9 

100 : ^: : 6 Tn the supposition, JBIOO is evident* 

IK)0 : m I J the cause of gain, 12 months the 

space of time, and SMie gain ; then, 
after placing the otner terms under 
tliose of the same kind, the blank is 
found under the third term ; hence 
the three last terms are multiplied 
together for a dividend, and the two 
'first for a divisor. 



500 

900O 
6 



100X12=1200)54000(45 Ans. 

4800 



6000 
6000 



2. A wall, which is to be built to the height of 27 feet, was raised 
to the t^kjht of 9 feet bj 12 men, in 6 days ; how many men must be 
empioj^Jp^'^finish the wall in 4 dajs P Ans. 36 men. 

Here the blank falls under the 
first term ; therefore, the first, sec- 
ond and last terms are multiplied 
together for a dividend, and the other 
two for a divisor. 



,^" ' m. d. ft. 

27— '9=«18 then 12:6:: 9 

'4::18 



S. If 120 bushels of oats will 
serve 14 horses 56 days, how ma- 
ny days will 94 bushels serve 6 
horses ? Ans. lOS^Jf days. 

4. If 8 100 gain gb in 12mo. 
what will be the interest of 8350 
for 2 years add 7 months ? 

doll. mo. doll. 
2y 7mo.=»31mo. 100: 12:: 6 

350:31 
Ans, 854.25. 



5. If a sum of money at 6 per 
cent, simple interest, double in 
200 months, what will be the in- 
terest of 8300 for 8 months ? 

doll. mo. doll. 

100: 200:: 100* Ans. 812. 

300: 8 

6. If the transportation of 20 
cwt B7 miles cost 816, what will 
the transportation of 12cwt. 50 
miles cost P Ans. 812.972. 



* On this statement is founded oae of the practical rulei for computing; interea^y 
a» w/U be beresiUiirbhown* 



PROPORTION, 
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f . If the interest of 45 dollars 
for six months be S1.80, what is 
the rate per cent per annum P 

Ans. s8 per cent. 

8, If 8 men spend 48 dollars in 
S4 w0^ks, how much will 40 men 
spend in 48 weeks, at the same 
rate ? Ans. 480 dollars. 



9. If the frieght of 5 tierces of 
salt, each weighing 5)cwt. 80 
miles, cost 28 dollars, what will 
be the freight of 75 sacks of salt 
each weighing 2^wt. 150 mile»? 

Ans. S822.159-/r 



8. COJ^JOIJ^EB PBOPORTIOJT. 

Conjoined Proportion is when the ceins« weighxs or measures 
of several countries are compared in the same sum. 

Case I. 

To find how many of the last kind of coin, weight, or measure, mett- 
tioneain the question, are equal i^ a given number of the first. 

RULE.*— Make the given number the third term. Of the other 
numbets^ ihultipij all the antecedents together for the first term, and 
all the colisequents together for the second ; then state the question, 
and proceed as in the Single Rule of Three. 

Examples. 



1. If lOlb. at Boston make 91b. 
at Amsterdam, and 90lb. at Am- 
sterdam I12lb.at Thou louse; how 
man J pounds at Thoulouse are 
^qual to 50lb. at Boston ? 
Ant. • Con. 



10 

90 

900 



9 
lis 



lb. 



1008 : : 50 given number. 
50 



900)50400(56 Ans. 
4500 



5400 
5400 



2, If 20 braces at Leghorn 
equal 10 vares at Lisbon, tind 40 
vares at Lisbon 80 braces at Luc- 
ca, how many braces at Lucca 
are equal to 10© braces at Leg- 
horn ? Ans. 100 braces. 



3. If 40lb. at New-York make 
36 at Amsterdam, and 90lb. at 
Amsterdam make 116 at Dant- 
zick ; how many pounds at Dant- 
zick are equal to 244 at New- 
York ? Ans. 283if lb, 






* This and the following^ role may often be abridged by canceling^ where thf 
«une number is found among ihe antecedents and «oiucqaentf. Tht proof ii hj 
several statementa in ths Single Ruls of Three. 
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^ Case IL , 

To find how many of the first kind of coin, wnght, or measure men- 
tionea in the question, are equal to a given number of the last. 

RULE. — Proceeil as in the first case, only make the product of the 
consequents the first term, and that of the antecedents the second. 

Examples. 



1. If lOOlb. in America make 
95lb. Flemish, and 191b. Flemish 
Solb. at Bologliia; how manj 
pounds in America are equal to 
50lb. at Bolognil ? 
Ant. Con. lb. lb. lb. 
100 95 2^76:19^1:50 
19 25 50 

-: ^Ib. 

1900 475 ^375)95000(40 Ans. 
190 9500 



2375 



00 



3. If 6 braces at Leghorn make 

3 ells English, and 5 elts English 

'9 braces at Venice, how many 

braces at Leghorn will make 45 

braces at Venice*? 

Ans. 50 braces^ 

S. IfSOlb. at Boston make 23 
at Antwerp, and 1551b. at Ant- 
werp make 180 at Leghorn ; how 
manj^^ounds at Boston are equal 
to 144 at Leghorn ? 

Ans. lOTi^ 



QUESTIOJ^S. 

1. By what other name is the Double Rule of Three sometimes 

called ? 2. What does this rule teach ? ^ 

S How many numbers are there usually given ? 

4. In stating the question, how are tne three conditional terms 

placed ? ; 

5. What is to be done with the othei* two terms ? 

6. If the blank fafl under the third term, how do you proceed ? 

7. How, if it fall under the first qr second term ? 

8. What is Conjtrined Proportion ? 

9. How do you proceed, when it- is required to find* how many of 

the last kind of coin, weight, or measure, are equal to a giren 
number of the first? ^ "^ . 

10. How do you proceed when it is required to find how many of 
the fif^t Kind are equal to a given number of the last ? 
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SECTION V. 



interest 

Interest is a premium allowed for the use pf money. It is com- 
puted at so^manj dollars a year for the use of each hundred dollars^ 
called so much per cent* per annum, ^ 

The principal is the sum which is upon interest. 

The rat0* is the per cent, per annum agreed on. 

The amount is the principal and interest added together* 

Interest is of two kinds, Simple and Compound. 



1. SIMPLE rSTEMEST. 

Simple Interest is that which is allowed for the principal only. 

Case I. 

To find the interest on any sum, in Federal or English Money. 

RULE.t 

1. Multiply the principal by the rate, and divide the product by 
JOO, the quotient will be the interest for one year. 

2, Miiltipiy the interest thus found, by the number of years, and the 
product >vill be the interest for that time. 

S. If there be months and days^ for the former take proportional 
parts of the interest for one year, and for the latter, proportional parts 
of the interest for one month, allowing SO days to a month. 



• The rate is generally established by law. Six per cent is the Jeg^al interest in 
the s«Teral New-England States/aad this is to be «nderstood in this work, where 
the rate is not mentioned. In New- York legal interest is 7 per cent. 

t This rule is barely an application of the Single Rule of Three, or saying as 
100, or j&lOO, is to the rate, so is the principal to the interest for one year. Ex- 
ample — What 18 the interest of 250 dollars for one year, at 6 pet ce^if As 
$100:6::250: Ans. 15 dollars. The reason for the remaining part of the rule 
must be obvious. When the Oionths are not ati ahq«ot rt^rt ofaye.tr, divide them 
into two such parts as sh^|^aliqu«t parts of a year« find the interest of tho<^«' two, 
and add them together. ^|^ame may be done when the daje ar*notaa lUiquot 
part of a m*nth. 



INTBSEST. 

£XAMPLSS. 

1. What is the interest of 848.643 for two years, at 6 per cent per 
anBvm f 

Principal 48.643 To divide bj 100 we have only to 

Bate. 6 remove the separatrix two figures 

from its natural placo» towards the 

1|00)2|91.858 lefthand. Here the answer is found 

1 yr's. int 3.91858 to be 5 dollars, 83 cents, 7 mills and 

2 16 hundredths of a mill. All below 

^-~— ~- * mills is nsuallj rejected in practical 

9 yr's. int. ^5.83716 Ans. operations. 

2. What is the the iiiterest of i2&5J55 for three jears, 8 months 
and 10 days, at '6 per cent ? 

^^25.755 



I 



6 mo^«=))13.j|i530 interest for 1 jear. 

3 

{ 

40.63590 interest for 3 years. 

9 no.es: 1)6.77265 interest for 6 months. 

10d.=^)£.25755 interest for 2 months. 

.37625 interest for iO days. 

S50.04235 Ans. 

3. What is the interest of «g86 10s. 4d. for one year and 6 months, 
at 6 per cent ? 

£ 8. d« The scholar will observe that pointing off 

86 10 4 the tws right hand figures for decimals, and? 

6 then reducing them to tlie next inferior de- 

' nomination, and pointing of as before, is in 

sg5.] 9 2 effect dividing by loa 
20 



s.3.82 
12 

d.9.84 

4 



/ 



N 



qrs. 3.36 I 

^g s. d. qrs. < 

6 ma««|)5 3 9 3 interest for 1 year. 
21110 3 interest for 6 s^jhs. 

^7 15 8 2 Abs. 



INTERBSf. 
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4. What ft the interest of 
%\75.6Q for 1 year and 6 months, 
at 6 per cent ? Ans. Sl^*B05. 

5. What fs the interest of ggl 
Ids. 4d. for I year, at 9 per cent? 

Ads. 3s* 



6. What is the f nterest of |0S5 
for 6 months, at 4 per cent 9 

Ans. 10a. 

7. What is the amount of 
K10.15 on interest 1£ years at Q 
per eenif . Ans. 2(r*4Ji. 



CA8» II. 

When there are years, month$ and days in the Ume. 

UULE.*— Reduce the months and days to a decimal of a T«ar ; find 
the interest for 1 year by the preceding case, and rauitipl^Mt by the 
years with the decimal annexed; the product will be the iiuterest 

Examples. 



1. What is the interest of g6.22 
for Syears,^ months and 10 days, 
at 6 per cent 9 

6 6,da 

12 .— . 

10 .3732 

—as .027 2.527 years. 

S60 — — — 

«tai.l0d.«».5274- 26124 

7464 
18660 
T464 



,9430764 or 94ctB. 
3m.Ans. 



2. What is the interest of 
2213.23 for 3 years andn2 days« 
at 10 i^ercen^^ 

Ans. 864.679. 



3. What is the interest of £1 600 
for 1 year and 3 months, at 6 pet 
cent 9 Ans. ^120. 



4. What is the interest of 
8121.1 1: for 2 years and 7 months^ 
at 5 per eeni ¥ Ans. 815.643. 



Case III. 

Jb east the interest on any sum ai six per cenf. . 

ItUtE.t'— I. Under the principal write half the even number of 
months, (with .5 at the right hand when there is an odd month) for a 
maltipUer, by which multiply the principal and the poduct, after 



••Monffifi are reduced 1o the deoimal of a year by diriding then by 12, and 
days to the same decimal by dWidinpf them by'^0; which ii coOMdcrmp tha 
month 30 days, and ^ year 360, and is generalJy^actis^. Ifertater acca-, 
racy is required, find the number of days in the givev^onttn and days, and di- 
vide them by 365, the quotient will be the true decimal ef a year. 

t This rule is a contraction of the Double Rule of Three, hny ivm at 6 pet 
aent. liii^la iaterett, dovbles in 20Q montbi *, btnae we nay saj^ if 41CM UL^Oi 



90 mXEREST- 

reiSovinr the geparatriz two figures from ita natural place towards 
the left hand, wiil he the interest Iq dollars and parts oi a dollar. 

0. If there be days or an odd month and dajs in the given time, 
divide the daji (calling the odd month SO) bj 6, and place the qao- 
tient as a decimal on th|s right hand of half the even number of months, 
and proceed as before. 

d. If the number of dajs be less than 6, supplj the decimal place 
with a cypher, and divide the multiplicand according to the following 
table, and add the quotient to the product. Divide in the same man- 
ner when there is a remainder after dividing the days bj 6. 

TABLE. 

For 1 day^lr divide the moltiplicandbjr 6, 
For 2 — =«^J «* •* « bySw 

For 3 -r- «=|, « « ; " bj 2. 

For 4 — ==^, " " . «« by 3 twice. 

For 5 — =i and J, *« 5' by 2 and 3. 
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moDthg ^aifi $100^ what will a given principal gain in a given number of jnonths ? 
ExAMPts.-'-Whaf is the interest of $300 for 6 ndiiths, at 6 per cent ? 

|i0di200n(i.::$100' Here it will be seen thattbe three 
300 : 8 first terms are invariable, and the 

8 two last variable quantities; and also 

■ that the first and third terms are 

2400 * : equal, and therefore cancel each 

100 other. Hence we discover that 200 

■ is to any given prhDcifKal as the num- 

l60x200s:20000)240000(12dollfl. Ans;^ ber of months in the given time is^ 

20000 to the interest Take the foregoii^: 

-r — — example. Here it appears that the 

40000 principal is multiplied bj the whole 

40000 number of months, and divided by 

— -— ^«> 200 for the interest. Now let ue 

divide the third term by the first, 

mo. $ mo. and multiply the second term by the 

200 : 300: : 8 quotient (8-f-200=s.O4 and $300 X 

8 .04=12.) and the result is still the 

' $ same, or if we cut off the cyphers in 

200)2400(12 Ans. as before, the first term, divide the third term 

200 by 2^ and multiply the second term 

^' by the quotient, cutting off the two 

400 • ^ right hand figures of the product 

400 (8-^-2=4 iina 300X4=12100] the 

' result is still the same ; and this last 

.is precisely the rule, for takings half 
the number of months is dividing by 2. and removing the separatr^x in the 
product, makes the result the same as if the months had been divided by 200. 
By this rule,, half the even number of months are so many units, one month if 
therefore i^ or .5, which is !^J|t«ined by, dividing 30 days byi; andif any num- 
ber of iays leas tbaa. 60 he dtvad^% 6, the quotient may be consider^ a 
decimal.of a unk, tH. valxre of which is 2 months, and mfty be found to any 
degree of exactness b^ atmekidg cyphers. But since by the role we obtaoi 
oAfy one deeimal'fi^re, y there is. a remahWIar, it is necessary to take ali^udt 
/»ar^ a/*^/iemuitjpIicand !eiLtke«edd days. 
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ExAMPLKS. 



I 

1. What is the interest of ^^75,756, for 1 year, 9 months and 15 
Jays? 

lyr. 9ino.«*21ino. and half the great- 
est even number is 10, and Imo. 15d.«« 
45 days, which contain 6 seven tiiiMS 
and 3 over. I therefore write .7 at 
the right hand of 10 in the multiplier 
and for the 3 days, divide the multi- 
cand by £• In the product I point olT 
two more places for decimals than 
there are in the multiplicand and mul- 
tipliei" counted together. 



3 day€«i Div. 2)£75.756 
• 10.7 

1930293 
2757560 
137878 

Ans. 829.643770 
or S£9.64cts. 3m. 



2. What is the interest of 137 
dolls. 849ts. for 2 years and 6 
months P Ans. 20dolis. 67ct8. 6m. 

3. What is the interest of 575 
dolls, for 8 months ? 

Ans. 23 dollars. 

4. What is the interest of 13 
dolls. 41cts. for 3 months and 16 
days? Ans. 23cts. 6m. 

5. Whikt is the interest of 49 
dolls. 25cts. for 3 years, 3 months 
a^d 3 days? 

Ans. 9doU8. 62et8. 8m. 

6. A note for 500dolls. on in- 
terest, was dated Sept. 2£, 1820, 
what was due, principal and in- 
terest, July £9, 1823? 

yr. mo. d. Ans. 2585.5S3. 
1823 6 £9 
18£0 8 ££ 



Time. 2 10 7 



7. What is the amount of £12 
dolls, on interest for 14 months ? 
Ans. £26dolls.84cts. 



8. A note for 27dolls. 55ciB* on 
interest was dated Feb« 14, 1828 ; 
what was there due^ principal 
and interest, Jan. £0, 1 824 ? 

"^ Ans. £9doll8. 9cts. £m« 



9. What is the amount of 87 
dolls. 91cts« on interest 3 years 
and 27 days ? 

Ans. 104dollB. l£cts. 9m. 



10. What is the 'interest of 607 
dolls. 50ct8. for 5 years i 

Ans. 18£doiU. £5cts. 



Case IV. 

To find the interest for short periods of timep at six per cent* 
RULE.*— Multiply the principal by the time in days, (oalling eack 



towards tli« If ft band, being A% Um uA dividing by «000 days, the aumlieT inieOO 
months, of 30 dajrs eaeb. 



IfttPEREST* 



year S80» and each monfli SO dajs) and divide the product by 6 ; the 
qaotlent, after rentovtng the separatrix three figures from its natural 
place towards the left hand« is the interest in dollars and parts of a 
dollar. 

Examples. • 

1. WhatTs the interest of 817.68 for 11 months and 28 days P 



11 mo. 
SO 

SdO days. 
£8 

A58 daya. 



17.68 
558 

1444 

8840 
5304 

6)6S@9.44 



Here the separatriz naturally falls 
between 4 and 4 ; 1 therefore count 
off three more figures towards the left 
hand, and plftce the point between 1 
and 0, and the answer is Idoii. 5Gts^ 
and 4 mills. 



SI. 05440 Ana. 



S. What IS the interest of ^15 
dolls, for 1 month and 14 days P 
Ans. I doll. 57cts. 6m. 

S. What is the interest of 655 
dolU* for 7 days ? 

Ans. 76cts. 4m. 



4. What is the interest of 7fr 
dolls. 25cts. 6m\^for. 1 year, • 
months and 5 ^aj^r 
1 y r. « S60 * z^^iis. 85.782. 
Smo,»» 90 
5 

455 days. 

¥Fhen the inierest is any other than 6 per cent ; first fine! irtiaJnter- 
•st at 6 per cent, by Case I?L or iV. of which take aliquot ^a£,. and 
add to, or sabtract if^ai the interest at 6 jper cent, as the ^a^tmay 

require. ..^ - 

Examples. 




1. What is the interest of 165 
dolls. 45cts. for 1 year and 6 
months, at 5 per cent 9 
165.45 principal. 
9 



6J14.8905 Int. at 6 per cent 
2.4817 i subtracted. . 

Ans. 812.4088 Int. at 5 pet cent. 



2, What is the interest of* 5 
dolls. 93c ts. for 2 Tears and 8 
months, at 3 j?er cfnt .^ 

Ans. 47ct8. 4m« 

S. What is the interest of 45 
dolls, for 6 months, at 8 per cent 9 

Ans. Idoll. 80ctii. 



Case V» 

Tojtni the interest of any sum hy decimals, ' 

• • ■ * . 

, RtTLE. — multiply the principal b^ tVie t«AAo» wv^ ^^V. '(x^'^^V^ 
*e titne ; the last product w\V\ be tVi^ "m\.we%V. i^^vc^^^ 



^^ 



INTERtST. 



9S 



Note. The ratio is the simple interest of St for 1 year at the rata, 
agreed on, thus • 

At d per cent the ratio is .08 



At 4 •« 
At 5 " 
At 5J « 
At 6 ** 
At 6i •• 
At 7 '^ 
At 8 " 



ffff 

m 

€i 
<« 

a 
u 
a 



u 

M 
M 

« 
tff 



is .04 
is .05 
is .055 
is .06 
is .065 

is .or 
is ..oa, &% 



Examples. 



1. What is the interest of S2S 
tScts. for S jears, at 5if€T ant? 

2S.£5 
.055 ratio. 



11615 
11615 



1.27765 



S time., 



£3.83295 Ans. 



2. What is the interest of S^fS 
14ct8. for 5 jears, at 6 fer cent f 

Ans. S66.942. 

d. What is the interest of g 10 
i5cts. for 12 years, at 3 per cent f 

Ans. S3. 654. 

4. What is the amount of 12} 
cents for 500 years, at ^per cent? 
Ans 3ciolls. r5ctsi 



Case VI. 



To c(mpite interest an J^ToteSf Bonds, ^e* 

PRINCIPLES.* 

1. If the contract be for the payment of interest annu^Uy, the inter- 
est becomes due at the end of each year, and if it be not extinguUhed 

• Tbege are the principles on which interest is allowed by the Courts of Law in 
Vermont. The foUowing methods are sometimes practised in casting the interest 
on notes, &c. 

1. Find the anwuni of the principal for the whole time, and aho the amount of 
the endorsements frtm the iim^ ihty were made ; deduct the latter from thefo'm^r^ 
und thei remainder will be the sum due But this nethod would be unj^ist ; for, 
suppose a note be given for $100 with interert, and $6 be paid at the end of each 
year for 4 years, which is endorsed on the note. Now the interest of the princi- 
pal for this time is $24, ju«t equal to the sum of (he payments ; but by thi^ m* thod 
the^everal payments all draw interest fr(>m the timefi (hey are made, the firM 3 
yef^ff, the second 2, and the third 1,3=1. 08+.72+'36==$2. 16, vhtrh goe« towards 
paying the principal, and in this way any debt would iu time be estingni»hed by 
tbe^pay men t of the interest annually. 

i Cast the interest up to the first payment^ and if the payment txtred the in*er' 
€#(, deduct the excess from the print'pal find cast thfintenst »n the remainder up 
to the second payment^ and so on. If the payment be less than the tnterest, place 
%t by' itself and cast the interest up to the next payment, and so on tiJX iht \^yinKwA^ 
exci^d^the interests, then deduct the excess frov^ lh.efTiTficiYa\an.5l^T^t.t,vAa%\it.5wt**^ 
By this method the mtertft is supposed to be a\>«7«i^«k Awv \iV IVv^ <\vcv«.V^«i "^^^^^^ 
*4»made. The improprieif of this as a geaeia\ luW, mttj )&« *\i«wvV^ %si<»?6»s^ 



M INTEREST. 

I17 pajment, mieriMt 18 to^ be cast upon thmt iatereft from the time it 
becomes due, up to the lime of payment. 

SL if the contract be form sum payable at a specified time with inter- 
est, no interest becomes doe till the time ot paymept arrives, and 
endorsements made before tittt time are to be applied ^clusively to 
the principal. 

• RULE 1. 
¥Fhm the contra^ b for ihe payment 6f interest annually , and no 
fayments have been made, find the interest of the principal for each 
> year, separately, up to the time of payment ; then find the interest 
of these interests, severally,, from the time they become du« up to 
the time of payment, and the sum of all the interests added to tht 
principal will be the amount : but if paym/ente have been made, find 
the amount of the pnncipal* and also the amount of th^ payoaentsia 
the end of the first year ; subtract the latter amount from the former, 
and the remainder will be the principal for the second year ; proceed 
in the same way from year to year up to the time of paynaeat. 

^ !EXAMPLE6. 

1. A's note to B for glOO, with interest annually, at 6 per cent, was 
dated Jan. 1, 1820 ; what was due, principal ahd interest, Jan. 1, 1824 ? 

1st year. 8100x6=-86 Int. * ' 

S «' 100x6— 6 " 6xt8=«1.08 At the end of the 

8 " 100x6=' 6 " 6X12=^72 first year, one year's 

4 " 100x6= 6 « 6x 6= .36 interests g 6, is due, 

' ■ ' ■ ■ but as it is not paid, 

Principal. 100. 824 ]nt 82.16 Int. it draws interest for 

Int of prin. 24. the three following 

Intofinty 2.16 years=s=8l*08. At the end of the 2d 

. — year, another year's interest is due, 

Amount. 8)26.16 Ans. which draws interest for 2years ; an/ 

BO on. 



Supposing A haft a note ae:ainst'B for $10000 with interest, payable in one jeafi 
and B pays $200 at the end of every 2 mooths for the year, which is endorsed on 
the note: Sow if the interest be cast* by the above method there will be found 
due at the end of the year, $9384. 79^. But this is $14 798 more than it jattlj 
dne, as may be thus shown : it is plain that neither the $10000 nor the Interest of 
if, is due till the end of the year, when tb«fir amount u $10600 ; B is therefore at 
liberty to pay or not, before that timie. Kow suppose B keep hack these several 
payments, and put them to interest til) the end of the year, the first will amount 
to 210 dollars, the second, to 208, the third to 206, the fourth to 204, the fifth to 
202, and the sixth to 200; >nd their whole amount is (210+208-f 206-f-S04-r 
202-Y20a)=:=r1230, so B will have 1230 at the end of the year towards extin^isb- 
?ng the amouni of ^e debt, and $10S00--1230ss9370 ; the sum justly due, which 
is $14.^8 less than the former. This method allows compound interest, both npon 
the principal and payoients, and they are compounded, that is, the interest be- 
ffomes a p^rt oftJ^e pnu^ipal «& often sb the payments are made. 



J 
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ft. Ws note to C ibr K50, W4Jth interest annuftllj, wtt dated Not« 
ftO» i8i£, on the back of which were the following endorsemente ; Ws. 
May 20, l^SS, received 8 14, and Feb. 26, 19M, 830; what was due 
January 2, 1825? 

Prin.850 Pay't. gf4 Prin. S38»5S Pay't gdO 

6 3 '6 4.4 Prin. 9.574 

Int 3.00 .4a ft.i5148 -1.320 

50 14 38.58 80. .067018 

^ 9.574 

AmU. 5S. Am't. 14.42 Am't 40.89.4 Am't. 31.32 

14.42 31.32 Ans. 89.641 dae 

— — ' . : i Jan. 2, 1825. 

2priD.^58 3 prin. 9.574 

3. C's note to D for 8200, 1 4. D's note to E for 81600, 
with interest annually^ was dated | with interest annually, was dated 



^ne 15, 1821, on the back of 
whieh was endorsed, Sept 15, 
1821, 84, and Jan. 21, 1823, 818 ; 

^ what was due June 15, 1824 ? 

^f Ans. 8^17.224.' 



May 5, 18^2, on which the follow- 
ing payments were made ; Tix* 
Not. 17, 1822, 8500; April 23, 
1823, 850, and Aue. 11, 1823, 
8520; what was due June 5, 
1824? 8201.713. 



RULE 2. 
When the contract is for a sum payable iU a specified time, with 
interest, and payments are made before the debt becomes due ; find the 
interest of the principal up to the first payment, and set it aside ; sub- 
tract the payment from tpe principai, and find the interest of the re- 
mainder up to the next "payment, which iaterest set aside with the 
form&^llipd so on up to the time tbci debt betoo^s due M^ the sum 
of the^Qterests added to the last principal, will be the afflUpt due at 
that time ; afjer the debt falls due, the interest is to be extinguished 
annually, if the payments are safficient fi>r that purpose. 

Examples. 

1. E's note to F for 875.25, payable in 2 years, with interest, was 
dated May 1, 1822, on which was endorsed Jan. 13,1823,8125^25; 
"^phiat waa due May 1, 1824? ' : 

- ■ ** 

year. mo. d. 

1823 IS istpria. 75.25 X4.a« 83.10 Interest 

1822 4 1 Pay't 25.25 

1st time. 8 12 2d prin. 50.00 xT^B-s 3.90 Interest 

7.06 

1824 4 1 7.06 Interests. 

1823 13 Ans. 857.06 

"■"■■■"■■""^■"^■* » 
2d time. 1 3 JB 



w 



INTERCST* 



S. F gave to 8 his Qoi^ for S^OOO ' 
with interest, dated Sept, 1» 18^, 
and payable on thefirst of January, 
1824; on the Idth of June, 18£2, 
he paifl 22.S00,aQd Aug. ^5, 18^^. 
S!25C)0 more ; what was due wh#B 
the time of payment arrived ? 

Ans. $7i5» 



S. G's note <^ 565.57 dSllarf, 
was dated Dec. 5, 1817, payable 
Sept II, 18£0; June 7, t820» he 
paid 9rdolls. IGcts. whs^ was due 
when the time of payment arrived F 
Ana. S^fdolb. 46ct8i 



1. What is Interest? 2. How is it eomputed ? ' ^ 

3. What is understood by the principal ? A. What is the raft ? 
5. What is the amount ? 6. Of how many kinds is interest ? 
7^ What; is Simple Interest? 8. How do you find the interest oi 

any suiA in Fe4eral or English money ? 
9. What is Case II.? 10.What is the rule? 11. What is Case HI. ? 

12, What is the rule? 13. What is Case IV, ? 14. What the rule? 

13. What is Case V. ? 16. What the rule ? 17. What is Qaae YL? 
18. What is the first principle? 19. What the second ? 

SO. What is the first rule i £1. What the second i 



». eomptmvcti Unttttut 

Compound iNTEaasT is that which arises from makinff the interot 
a part of the principal at the end of each year« or stalea time for tiie 
interest to become due. 

t 
.■ . . . . » 

Find the amount of the g^ven principal for th^ first year, or to the 
first stated time for the interest to become due, by simple interest^ 
and make the amount the principal for the next year« or stated period i 
and so on to the last. From the last a^nouot subtract the given pria- 
eipai, and the remainder will be the compound interest required. 



INTERtrST. 
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£xAMPLt:d. 

1. What is the compound inter- 2. What is tKe compound in- 
cst of gl25 for S jears and 6j terest of lOOdolls. for 4 years, Ht 
months^* at 6 per cent 9 
55125 
'6 



7.50 Int for 1st jear. 
125. Prin. adaed. 



T*" 



J 32.50 Am^t for 1 year. 
6 



7.9500 Int for 2d year. 
132.50 Prin. added. 



140.45 
3 

4.2135 
140.45 

144.6635 
125. 



Am't for 2d year« 



Int. for 6 months. 
Prin. added. 

Am't. for 2ya. 6mo. 
1st Prin. subt'd. 



6 per cent ? 



£19^663 Com. Int.required* 



Ans. 26do)Is. 24cts.€m. 

3. What is the compound in- 
terest of 200dolls. for 1 year, at 
6 per eenf, interest due every 4 
motiths? 

Ans. 12doUs. d4cts. Im. 

4. What is the amount' of 236 
doUs. at 6 per cent, compound in- 
terest, for 3 years, 5 months and 
6 days ? 

Ans. 288dolls. 38cts. 7m. 

5. What is the amount of 150 
dolls^at 6 per cent, compound in- 
-terest, for 2 years, the interest be- 
coming due at the end of erery 6 
months ? 

Ans. l68doll8. 82cts. 6m. a 



RULE 2. 



By Decimals^ 



1. Find the amount of IdoIL for one year at (lie given rate, atid 
multiply this amount as many times into itself as the whole numbqr 
of years, less by 1. 

1L Multiply the last product by the principal, and the product will 
be the amount for the time ; from which subtract the principal, and 
the remainder will be the interest required. 



JU. 



* When tfaerf are month» and days, first find the amount for the yeart, or stated 

periodtf then find the amount of this amount for the months and days at simple 

V mte^est* Any 'sum doubles at 6 per cent, compound interest, where the interest 

becomes due at the end of each year, in 11 years, 10 months and 22 days, and At 

simple interest in le-fs years. 

13 
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INTEREST. 
Examples. 



']. What is the coinpoDnd in- 
terest of 500doUs. for 3 years^ at 
5 per cent ? 

1.05am't. of £1 forty. 

1.05 



5^5 
1050 



1.10^ once into itself. 

1.05 



55125 
110250 



1.157625 twice into itself. 
500 principal. 

578.812500 amount 
500 



% Wliat is the compound in- 
terest of 125dons. for 2 years, at 

Ans.H5dolli» 45cta. 



3. What is the amoant of 760 
dolls. 50cts. for 4 years, at 4 per 



cent ? 



Ans. 889doll8. 67ct8. 7 



"% 



4. What is the amoont of GdoHs. 
66cts. for 2 years, at 9 per cent ? 
Ans. fdoUs. 91cts. £m. 



5. What is the amount of j^rSd 
for 4 years, at 5 per c«xit per cn- 
num f Ans. J^875 Ss« S^d. 



S78.812 Int required. 

QUESTiOJ^S. 

1. What is Compound Interest ? 

3. What is the rule for finding Compound Interest ? 

3. What is the rule for Compound Interest by decimids ? 



> 



8. mntount 

Discount is an allowance made for the payment of money befere 
it becomes due, and is the difference between that sum, due some 
time hence and its present worth. 

- The present worth of any sum, or debt due some time hence, is such 
a sum as would in the given time, at the given fate, if put to interest, 
amount to the sum, or debt then due.* 

* It 18 very evident that an allowance ought to be jnade for the payment of 
> money before it becomes due, which is supposed to bear no interest till after it is 
doe ; for it is plain that the debtor by keepihf^he money in his own hands, could 
derive advantage from putting it to intttrest for that time, but by paying it befoie 
it is doe, he gives that advantage to another. And here sonie debtors will be 
ready to say, that since by not paying the money till itbecomes due, they aiay 
employ it at interest ; therefore, by paying it before it is due, they shall lose that 
interest, and for that reason, all sucb interest ought to be discounted. But this 
is not true, for they cannot be said to lose the interest till the time the debt be- 
comes due; whereas we are to consider what is at present lost by paying a debt 
due some time hence. Now the present worth of 106 dollars, due one year heoce, 
discountiog at per cent, \% evideWUy \Q0 doYkttiv to V^ ^<i&Mc% i^ut to interest, 



DISCOUNT. 
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Case I. 

Tojind the present worth of a sum due some tinie hence* 

RULE. — As the amount of 100 dollars for the given time and vate, 
is to 10D« 80 is the given sum to its present worth. 

Examples. 



• 1. What is the present worth 
of 125 dollars, due 3 years hence, 
discounting at the rate of 6 per 
cent? dolls. 

2100 TheMll8:ieO::125 
18 125 

— ■ d *8, cts. 
1800 Int 118)r^00(105 9S 

100 118 (£f^.Ans. 

— — (pr't w^rth. 
1 18 Am't. roo 

5^ 

1100 
106£ 



880 
854 

^60 
336 

£4 



2. What is the present worth 
of 376doll8, 20ots. due at the end 
of 1 year and 6 months, discount- 
ing at 5 j^er cen^F 

Ans. 350 dollars. 



3. A minister, settled with a 
salary of 300 dollars a year, wish- 
ing to build a house, his parish- 
ioners agreed to pay him 4 year's 
salary in- advance, discounting at 
6 per unt. per annum $ how much 
ready money must they pay P 

Ans. 104rdoU8. 04cts. 

4. What is the present worth 
of a£l50, payable in 3 months, 
discouDtuig ai^^er cent ? 

An8.5gl48£s. 114d. 



Casb II. 

Tojind tht discount on any sum duesome time hence. 

RULE. — Find the present worth and subtract it from the given 
stim : or say, as the amount of 100 dollars for the given time and rate, 
is to the interest of 100 dollars for the given time and rate/ so is the 
given sum to the discount required. 



will anoant to 106 dollars at the end of the year, and just pay the debt, lo that a 
debt of 106 dollars, due one year beoce, discounting at 6 per cent, is justly satis- 
fied by the present payment of tOO dollars. Bat the iuterest of.t06 dollars, tbe 
time and rate as above, is 6doll8. 36cts. which exceeds tbe discount 36ct8. eqtial 
to the interest upon the discount for that time. The discount, therefore, of any 
stim, payable at some future time, is a sum, which put to interest for the given 
time and rate, will aoBount precisely to the interest on the given snia for that tim.e« 



XOO COMMISSVbN, BROKERAGE AND INSURANCE. 

Examples. 



2. What 18 the discoant upon 
560 dollars, dae 9 months hence, 
at 8 per cent ? 

Ab8. 31doll». d9||cts. 



1. What U the discoant upon 
125 dollars, due 3 years hence, 
at 6 fvr c«i* ? 

Ans.g 19.0674^ discount. 
125 given sum. 
f05.932Jf present worth. 

1 9.067^ jr ^liscount, or 

118: 18:: 125; 

QUESTIO^rS. 

1. What is Discount P 

2. What is the present worth of a sam due some time hence 9 

3. How is the present worth found P 4. How is the discount found ? 



1. Commission is an allowance of so much per cent, to an agent 
abroad, for buying and selling goods for his employer. 

2. Brokerage is an allowance of so much per cent to a person cal- 
led a Broker, for assisting merchants and others in procuring and dis^ 
posing of their goods, &c. 

3. Insurance is a premium of so much per cent, given to certain 
persons, or companies^ for a secur^ for making good the loss of ships, 
buildings, goods, &c. which may happen by fire, storms, &c.* 

RULE. 
Commission, Brokerage and Insurance are calculated by the first 
rule given for computing Simple Interest. 

Examples. . 

4. If I allow my Broker S J per 
cent, what must I allow^tiyVfor 
purchasing 2525 dolls, iirbirtti of 
goods? 

Ans. 88dolls. 37cts. 5m« 

5. What is the insurance of a 
house worth 3460 dollars* at ) 
per cent ? Ans. irdoUs. SOcts* 



1. What must I allow for sel- 
ling 5-^0 dollars worth of goods, 
at 3 per etnt commission ? 
525 
3 

15.75 Ans. 



6. What is the insurance ef 
ggl 200, at 7 J per cent ?, . 

Ans. «g90. 



2. What comes the commission 
of 82rdoils. 64ct8. to, at 2} per 
cent? Ans. aodolls. 69ct8. Im. 

3. What is the brokerage of 
-g6lO, atijier ceniF • 

Ans. -^ lOs. 6d. 

QUESTIOJ^S. 
1. What is Commission P 2. What is Brokerage? 3. What is In* 
surance ? 4. What is the rule for computing Commission^ 
Broke rage and Insurance ? 

^ * /fisorafj^e h onade by a writing called a policy^ whico should always be suffir 
cient to cover the principal and premram *, IhoilU^ a policy to secure the payment 
of 100 dollars f at 6 per cent, must be Ukeu oul Iqy V^ ^oYk^n* 
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SECTION VI. 



1. l$tuttltt.^ 

Pkactice is a coBtraction of the Rule of Three when the fir&t term 
is an unit. It took its name from its daily use among merchants* 
The necessity of this rule is nearly superceded by the use of F\ederal 
Money. 

RULE. 

1. Suppose the price of the ^iven quantity to be -gl. Is. Id. or 
Iqr. per pound, yard, &c. as is most convenient, then the quantity 
itself will be the answer at the supposed price. 

2. Divide the given price into aliquot parts/ either of the supposed 
price, OF of one another, and the sum of the quotients belonging to 
each. Will be the true answer required* 

Proof. — By the Rule of Three* 

Table of aliquot parts of Money. 



Parts of a ahiU. of a p<mnd. 



d. 
6 
4 
S 



s. 
« i 



2 

n 
1 



— y — 

I 

7 = 
I , 

TT ^ 

i = XT — 

4 =. lA" — 



£ 

t 
I 

I 

t 

TTar 

t 



Parts of a pound, 
s. d. 
10 0- 



6 
5 
4 
3 

1 
1 



8« 
= 
= 
4« 

8 = 
0« 



£ 

i 
I 

i 

T 

I 

IS" 

I 

I 
TT 

I 
TV 



I 



Parts of a pound. 

10 

= 



8 
5 
2 



=^ 

B 

=:^ 



Parts of a penny. 
qr. d. 
1 « i 

3=1 



Examples. 



1. What will 225 yards cost, at 
2qrs. per yard ? 
2)225d. the price at Id. per yd. 

12)ll2)d. the price at 2qr8. be- 
-- cause 2qrs. is j of Id. 
9s .4j Ans. 



2. What will 1776 yards cost, 
at 3d. per yard ? 

Ans. 2022 4s. 

3. What will 263 yards opst, at 
3qr. per yard ? 

Ans. 16s. 5^d. 



* Practice a'dmits of a great number of cases. Bnt a the rule is losing its rin» 
portance, and going out of use in consequence of the introduction of Fed^ijU 
Money, it was thought best to introduce one general rule, and not perplex the 
scholar with a multipUcitjr of almost useless cases. This rule, with a little atten* 
tton, will readily be applied to the solution of all questions which belong to it 

When there is a fractional part of a pound or yard, take an equal part of the 
price of one yard, that is, for one half, take half the price ; for one foui^h, take one 
fburth ; . for three fourUis, take three foarths of the price of one pound or yard. 
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TAHE AND TRITT. 



4. What will 1S5 jards cost, at 
}d. per yard ? Ans. 5i. T^d. 

6. What will 937) yards cost, 
tt £S ITS. 8d. par yard P 

Ans. -g3640 ISs. 6d. 

8. What will 784 yards cost. 
It 4d. ptr yard ? 

Am. jgl3 l8.4d. 

10. What will 395gal. cost, at 
48. 6d. per gallon ? 

Ans. gg88 ITt. 6d. 

18. What will 4261bi cost, at 
lid. per poiknd ? 

Am. |gl9 lOi. 6d. 

14. What will 354} yards cost, 
at Iqn per yard ? 

Ana. Ts. 4d. 2 jqrs. 

16. What will 845 yards cost, at 
88. per yard ? Ans. ^338. 



5. What will 4681b. cost, at 
6d. per pound P Ans. ^gll 148. 

7. What^ will 5S75lb. coat, at 
2d. per pound P 

Ans. £4S 198. 2d. 

9. What will 435lb. ccrst, at 
4id. per pound P . 

Ans. ^8 38. 1 id. 

11. What will 426 yards cost, at 
4s. 9d. per yard P 

Ans. aglOl 3s. 6d. 

13.' What will 204 yards cost, 
at Is. Id. per yard P 

Ans. £li Is. 

15. What will 568^ yards cost, 
at rd. per yard P 

Ans^aglS ll8.5|d. 

17. What will 681b. tost, at £4 
6s. per pound P Ans. £IS 6a. 



19. What will 76 yards cost, at 
2d. per yard P Ans. 12s. Bd. 



18. What will 843 yards cost, 
at 6s. 8d. per yard P Ans. -g28 1 . 

QUESTIO/fS. 

1. What IS Practice ? 2. Why is it so called P 
* S. Is an acquaintance with this rule aft necessary as it was formerly? 
3. For what reason P 5. What is the rule for rractice P 
6, What is the method of proof? 



s. Care unxi W^vtiU 

Tare and Tr£tt are practical for deducting certain allowances 
which a)*e made by merchants and tradesmen in selling their goods by 
W«io;ht. 

Chrosi weight is the whole wei8:ht of any sort of goods, together with 
the box, cask, or bag, &c. that contains them. 

Tare is an allowance to the btiyer, for the weij^t of the box, cask, 
or bai^, &c. which con Vms the goods bougkt. 

Trett is an allowance of 4lb. in every 104lb. for waste, dust, &c. 

Cloffh an allowance of 2lb. on every 3cwt. 

Mluttle is the weight when part of the allowance is deducted from 
tbegroai^ 
JVU weight is what rema\na alter VSive iS\^\<vgl^^ %x^ \&^^^« 
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CASEL 

When Tare u so much per box, auk, SfC, 

RULE.-^MuUiply the number qf bdxes, ^c. t>y thift tsire, subtracit 
it from the grofl8> aod the remainder will be the net weight. 

EXAMPLEa 



1. In 5 hogsheiids of sugar, each 
weighing 8cwt. Iqr. 91b. gross, 
tare Mb. per hogshead ; h«w 
much net weight ? 

cwt. qr. lb. 
d4xS-=» 10 8 
cwt. qr. lb. 
8 19 
5 



2. In 241 barrels of figs, each 
0qr8. 191b. gross, tare lOlb. per 
barrel, how many pounds net ? 

Ans. 2S419. 



41 S 17 gross* 
10 8 tare. 



Ans. 40 2 9 Be;t. 



3. What is the net weight of 
14 hogsheads . of tobacco, each 
5cwt. ^rs. 17lb. gross, tare lOOlt^. 

fper hbd. f 
Ans. 66cwt. Sqrs. 141b. 



CASEH. 
When Tare is s<i,much per cteL 

RULE.— Divide the gross weight by the aliquot parts of a cwt. 
contained in the tare, and subtract tke quotient from &e gross, the 
remainder is the net weight. 

EXAMPLES. 



1. What is the net weight of 
33c wt. 2qrs. 181b. gross, tare 161b. 
per cwt. P cwt. qr. lb. 

I61b.:=^4)33 2 18 gross. 
4 3 64 

.An8.S8 3 linnet. 



2. In 25 barrels of flfss, each 
2cwt. Iqr. gross, tare 8Tb. per 
cwt how much net? 

Ans. 92cwt. Oqrs. £61b. 



CASE HI. 
When Trett i$ alhwed unth Tare. 

RULE.*-^DiYide the suttle weight by S6, and the quotient is t^ 
trett ; subtract the trett iirom the suttle, and the remainder is the net 
weight 



* Ton divide by 26 beeaufe the trett ii one twenty-iixtb* Wbs^^VSLVk^^om* 
ed, after deducting the tare and trett, diVide tbe %u\5i\.«Yy:} \^^^ wA^fe ^^^««^ 
is the chff^ which sab/ractfrom the suttk, and \\i^ Tftm«:toAet \% ^^ ^^V^^vfip** 
Tott divide by 10$, became the «kff h 1\1». in «f erj \%«V>i* ^t -^ - 



10* EiJlTATION OF PAYMENTS^ 



EXAMPLES. 



1. In 9c wt 2qr8. ITlb. gross, 
tare 5rlb. and trett as usual, how 
much net ? 

cwt. qr. lb* 
9 2 17 gross. 
1 9 tare. 



9/Q)9 i 8 suttle. 
1 11 trett 



2. In S42cwt 2qrs. 14lb- gross, 
tare l6lb. per cwt and trett as 
usuaiy how much net ? 

Ans. 282cwt Iqr. 14i|.lb. 

♦ 

3. In 7 casks of prunes, each 
weighing 3 cwt Iqr. 5ib. gross, 
tare 17jlb. per cwt and trett as 
usual, how much net ? 

Ans. 18c wt 2q<«. 25lb. 



A^ntf. S S 25 net 

QUESTIOJ^S. 

1. What are Tare and Trett? 2. What is gross weight ? 

5. What is Tare? 4. What is Trett? 5. WhatisCloff? 

6. What is Suttle ? 7. What is Net weight ? 

S. How do you proceed when the Tare is so much per box, &c. 
9. How, when Tare is so much per hundred weight? 
10. How, when Trett is allowed with Tare ? 



3. is<|u»tfon lof l^sttfenttf. 

EqtJATioN OF Payments teaches to find the time for paving at once 
several debts due at different times, so that no loss shall be sustained 
by either party. 

RULE.* 

Multiply each payment by the time at which it is due, and divide 
the sum of the products by the sum of the payment and the quotient 
will be the time required* 



* This rule luppoies that there is jnst as much gained by keeping some of the 
debts after they are due^ as is lost by paying the others before they are due. But 
this is Dot exactly troe ; for by keeping a debt unpaid after it is doe, there is 
gained the interest of it for that time, but by paying a debt before it ia doe, the 
pay«r loses only the disoottnt, which is somewhat less than the interest, as haf 
been already shown. The role, howeyer, is sol&ciently correct for practical p«r- 
poses. y 



4 
« 
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Examples. 



1. A owes B 750 dollars, to be 
paid as follows^ viz. 500 dolkirs 
ID 2 months, 150 dollars in S 
months, and 100 dollars in 4J 
months ; what is the equated time 
to pay the whole ? 
500X2 ««1000 
150x3 «=- 450 
100X4.5« 450 

H i». mo. 
X 750)1 900(24^fJ« 2tV -^»»' 
1500 



400 



d^Pfl's in 



2. B owes O 1§0 dolli 
paid as follows, viz. 51) d^ 
6 months, 60 dollars in 7 inontfai 
and 80 dollars in 10 months; 
what is the equated time to pay 
the whole ? Ans. 8 months. 

3. C owes D a certain sum of 
money, which is to be paid.^ in 2 
months, i in 4 months, and the 
remainder in 10 months; what is 
the equated time to pay the 
whole r Ans. 4 months. 



^ qUESTKXN'S. 

1. What does the equation of paymenti teaclv.? 

2. What is the Rule ? 



4* iPrUoUM(l|f9. 

Fellowship is a general rule, by which merchants and others, triid- 
ing in company, with a joint stock, compute each person's particular 
share of the gain or loss. ^ 

Fellowship is of two kinds, Single and DouhU. 



i. SLDTGLE FELLOWSHIP. 



Single FdUnaAip is when the stocks or times aft equaU 

RULE. 
W thp stocks are equal, i|ay, as the whole time is to the whole gain 
or foss, so is the time each man's stock is employed to his share of 
the gain or loss ; and if the times are equal, say, as the sum of the 
stocks is to the whole gain or loss, do is each nan's share in the stock 
to his share in the gain or loss. 

PROOF "^ 
. Add «J] the shares of the gaiti or \oa% tttgfel\v«t» ^xA^*^ «ms^ ^'^^ 
equal ihe whole ^iin or loss, if the vwk\i» t\^\.% 

14i 
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FELLOWSHIP. 



Examples. 



1. A and B made a ioint stock 
of 500 dollars, of which A put in 
350 (Wfllara, and B 150 dollars, 
tbej gain 75 dollars ; what is each 
van's share of the gain ? 

2 ^ S Ans. 

^ ^ - C 350 ; 52.50 A's sh'e. 

500:75:: ^ 150 . 22.50 B's sh'e. 

75.00 proof. 
S. A, B and C coropanied ; A 
put in ^480, B, 3^680, C, sfi840, 
and thej gained ^1010; what is 
each man's share 

242 8 A's. 

343 a B'8. I Ans. 

424 



s. 

8 A'8.1 
a B'8. V 
4 C's. J 



5. Three persons make a jaint 
stock, of which each pots in an e- 
qua! share ; A coihtin^es his stock 1 
in trade 4 mon|^s, B his 6 months, 
and C his 10 months, and they 
gained S^SQ; what was each 
man's share f 



.^ ..<%' ^ 



g96 A's 1 
144 B's VAns. 
240 C's J 

4M proof. 




2. Divide 160 dollars among 4 
men so that their shares shall be 
as 1, 2, 3 and 4. 



Ans. 



160 proof. 

4. A person djing, bequeathed 
his estate to his S sons ; to the 
eldest he gave 560 dollars, to the 
next, 500 dollars, and to the other, 
450 dollars ; but when his debts 
were paid, there was onlj 950 dol- 
lars left ; what is each son's share ? 

S 
352.317+ Istl 
314.569+ 2d. VAns. 
283.1 12+ 3d. J 

6. D and C companied ; D put 
in 125 dollars, and took out -fx^^ 
the gain ; what did E put in § 

Ans. $75 dollars! 



a. DOUBLE FELLOWSHIP. 

— * 

Double FkHow^hip is when unequal stocks are emplojed for uni^qual 
times.' 

RULE .♦ 

Multipij each man's stock by the time of its continuance in trade, 
then, as the sum of the products is to the whole gain or* loss, so is 
each product to its share or the gain or loss. 



*The $h»re» ofgain or loss are eyidenO^ m Wft i\c)c^l« ^\\«iv>^% ^\nft% ^re «qua], so 
ir&«o the stocks are equal, the shares ate eV\A%i\\\'S ^^ V\v^ v:\av»t\^\vw^W^^>»>&«^ 
neither the stacks nor times arc ^q?i«t^, tl» *VxMe% BWi%t>aft ^AVwiti v^^'^c.W^i, 
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£XAMPLE8* 

1. Three farmers hired a pasture for S60.50. A p«t in 5 cows for 
4i months, B put in 8 for 5 mohths, and C put in 9 fojr 6^ months; 
how much must each paj of the rent ? 

5X4.5»22.5 121 : 60.50 : : 22.5 121 : 60.50 : : 40 
8X5 «40. 22.5 4o 
9 X 6.5» 58.5 2 



121. 



30250 
12100 
12100 



121)242000(20 B's. 
242 



S 



0000 



121)1361.250(11.25 A'8. 



121 

151 
121 

302 
242 

605 
605 



121 : 60.50 : : 58.5 
58.5 



30250 
48400 ' 
30250 



121)3539250(29.25 C's. 

242 



1119 
1089 



302 
242 



811.25 A's.*) 
20.00 B's. I An;. 
29.25 C's. J 

60*50 proof. 



605 
605 



£. Two merchants entered into 
partnership for 18 months; A at 
first put in gglOO, and at the end 
of 8 months put in £50 more ; B 
at first put tn £275, and at the 
end of 4 months, took out £T0; 
at the end of the 18 months they 
had cained £263 | what is each 
man's share? 

£ s. d. 

96 9 6A's.> .„, 
166 10 6 B's. 5 ^^^' 



3. Three men hire a pasture for 
100 dollars; A puts in 40 oxen 
for 20 days, B, 30 oxen for 40 
days, and G 50 oxen for 10 days ; 
how much must each man pay ? 

32 A's. 1 

48 B's. I Ana. 

20C's.J 

100 proof. 



$63 Op^oof. 

Qf/SSTIOJ/'S. 
h What is Fellowship i 2. Of how many kinds is Fellowship ? 
3. What is Single Fellowship ? 4 ^hatia Ih^mV^W^vc^'^^^- 

lowship f 5. What is DoubVe ¥ A\on« Ai\\^\ 
A What is the rale for Double ¥e\\oif%Vkvii^^ 



i 
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BARTER. 
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». Itortrr. 



Barter is the exchanging of one quantitj for another, and teaches 
merchants so to proportion their quantities that neither shall suatun 
loss. 

Case I. 

When the quantity of one commodity is siven^ with its value, or the 
value of its integers, and also the value of the integer of some other com' 
modtty to he exchanged for it, to find the quantity of this comi^odity. 

RULE. 
Find the value of the given quantitj, then find ^ow mack of the 
other, at the rat^ proposed, may be had for the same sum. 



Exam 

1. A has 350 yards of cloth at 
Is. 4d.-per yard, which he would 
exchange with B for sugar at 25s. 
Qd. per cwt.; how much sugar 
will the cloth come to P 
• SaOjds. at Is. 4d.==466s. 8d.» 
5600d. and 25s. 6d.:>=306d. 
d. ewt. d. 
Then 306 : 1 ; : 5600 ^ 
cwt qr. lb. 
Ans. 18 1 5|nearljr. 



PLE8. 

2. A has Ti cwt of sugar at 8d. 
per pound, fori which B gave him 
\2i cwt of flour; what waa the 
flotft* per pound i Ans^ 4fJ. 

3. How much tea at 9a. 4d. per 
pound, must be given in barter 
for 156 gallons of wine, at ISa. 
3|d. per galloi) i ' 

Ans. 3011b. IS^^^cau 



Case II. 

When the quantities of two commodities are givent and the rate of 
selling themt to find, in case of inequality, how much of some oiher 
^commodity, or how much money should be given* 

BJTUEi. 
Find the separate values of the two given commodities, and their 
difference will be the balance, or value of the other commodity. 

Examples. 



1. A has 30 cwt. of cheese at 
23.9S7 per cwt which he barters 
with B for 9 pieces of broadcloth 
at S1^*^0 per piece ; which must 
receive monty, and how much ? 
/ Aos. JB must pay A S5.S1* 



'2. I have 63gal. of molasses at 
62ict8, per gallon, which I would 
exchange for* 52 bushels of rje at 
75cts. per bushel ; must 1 pay or 
receive money, and how mucn f 
\ hxA^ \ m>ai%t tecaive .3r}cta« 
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CaseIIL ' , 

When one commodUy is rated above the ready money price, tfifind 
the bartering price of the other. 

RULE. ' ^ 

As the ready monej price of the one is to its bartering price» so i^ 
that of the other to its bartering price. 



Examples. 



1. A and B barter ; A has 150 
gallons of brandy at S 1^0 per gi^l. 
ready money, but in barter, would 
have S140 ; B has linen at60ct8. 
per yard, ready money ; how ought 
the linen to be rated in barter, 
and how many yards are equal to 
A's brandy P Ans. barter price, 
rocts. and B must give A S00yds« 



2, C has tea nt 78ct8« per pound, 
ready money, but in barter, would 
have 9Scts.; D has shoes at T's. 
6d. per pair, ready money ) how 
ought they to be rated in barter, 
in exchange for tea ? ' * . 

Ans. Sl-'Id. 



QUESTION'S. 
1. What is Barter ? £. What does it teach ? 
5. When the quantity of one of the commodities \$ given, how is 
the quantity of the other found ? 

4. When the quantities of both commodities are given, in case of 
t inequality, how is it found ? 

5. When one ofthe commodities is rated above the ready money 

price, ho wjs the bartering price of the other foandr 

6. What h tbe methfKl of proof? 



J 
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LOSS A)rO QAIN. 



6. %Mi& «ntr CrOiti. 

Loss A«D GXA is a rule which enables merchants to ascertain the 

Erofit, or loss, in buying and selling their goods, and also teaches them 
ow much to raise or ful in thejpricei in order to gain or lose so much 
per cent 

' i Case L 

To know what is gained or logt, per cent. 

RULE. 

Find the whole gain or loss by subtraction ; then as the price it 
cost is to the whole gain or less, so is 81 bO to the gain or loss^^^r cent 

BXAMPLES. 



■ . • 



UjlLbuy salt for 84ct8. per 
bushaP^nd seU it for %\.l^ per 
bushel, what do I gain per cent P 
S cts. S 
1.12 0.84:28:: 100.00 

84 100000 

—— —__ g Ans, 

•S8 gain .84)2800.006(53.355^ 
per bush. 252 i 

280* 
252 

280 
252 



280 



2. If I buy cloth for S f .25 per 
yard, and sell it again for Sl.dr5 
per yard, what do 1 gain per centf 

And. BIO. 



280 
252 

28 



3.. Tf I bu;f sugar for 6id per 
lb. and sell it for £2 3s. 9d. per 
cwt. do I gain or lose, and how 
xnvkch pef cent ? 

Ans. ^27 irs. 8id. loss. 



4. At 3d in the shilling profit, 
how much per cent ? 

Ans. s£25. 



Gasb IL 

1o know-how a commodity must he sold to gain or lose so much per 

cent. 

RULE. .ji 

^ As 8100 is to the price, so is SI 00 with the' profit added or loss J 
subtracted to the gaining or losing price. ^ "^ 



^M 



jtmt^m 



m 
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AIXIOATION. 

EXAMPLfiS* 
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1. If I buy cloth for ^0J5, how 
must I sell it to gain 9j per cent f 
100 8 8 

9.50 100 : .75 J : 109^0 

— J 5 

109.50 — 



54750 
r66r^0 



% If tea eost 3s 8d« per pound, 
now must it be sold to gain i2| 
per eeni f - 

Aqs« 48 l}d per lb* # 



A. Bought 40 gallons of rum at 
75 cents per gal. oi which 10 gal- 
ions leaked out by accident, how 
must I sell the remainder to gain 
l^i fet cent, on the prime cost i 
Abs. 2 l.l£5 per gal* 



100(82.1250 

Ans. g0.821 

S. If I buy cloth for S2.50 per 
yard, how must I sell it to lose 

IZiper cent? Ans. 83.06^. 

') 

qUESTIOKB. 

I. What is Loss and Gain ? 2. How do you proceed to fnd.what 
is gained or lost fer cent 9 

3. How do'you proceedHo find how a commodity must be sold to 
gain. or lose, so much fer cent P 4. What is the method of proof? 



Alligation teaches to mix commodities of difierent qualities to tha^ 
the conipoaition may be of a middle quality. 
Alligation is of two kinds^ Medial and Mternate. 

\. ^LLI&ATIO^ MBDIAL. 

Alligation Medial is the method of finding die rate of the compoand, 

from havtug the prices and quantities of the several coBUftodities 

given. . ' ' ■ % 

RULE.» 

Multiply each quantity by its price and divide the sum of the pro- 
ducts by the sum of tbe quantities, the quotient vnll be the rate of 
the compound required. 

« 

*Thp truth of 4his rule is too evident to need a demoDBf ration ; for multiply ing 
each quantity by its price and adding the products gets the price of the whole 
quantity ; then as the sum of the quantities, or number of bushels, is (by the Rule 
of Three) to the whole prtoe of the mixture, so is one bushel qC iK« uivtXsa^ Vt>>{ai. 
price. But as I is the third term in this auA «\\ «\i!i\\&x ««in%s -^^Vw^ ^'^ ^s* 
divide the whole price by the whole quantity* 
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ALLIGATION. 



EXAMPLES. 



1. If I mix 8 bttshels of wheat 
at 81,20 per bushel, 12 bushels 
of rye at 60 cents, and 10 bash- 
%!• of corn at 50 cents, together ; 
what is a bushel of the mixture 
worth? 

50 
.10 




60 
12 



8 
12 

10 

7.20 5.00 — 



30 sum of the 
quantities. 



21.80 sum of prod. 
Then 30 ) 2l.80(r3| per bush. An. 
210 



80 
60 

20 



2i A merchant mixed 6 gallons 
of wine at 4s lOd a gallon, with 
12 gallons at 5a 6d, and 8 at 6s 
3id a gallon ; what is a galloa cl 
the mixture worth ? 

Ans* 58 7d. 



3. If 5 lb. of tea at Sa per lb. 
81b. at 5s and 4lb, at 4s 6d, be 
mixed together, what is a pound 
of the mixture worth P 

Ans. 5s ^V<L 



4. Affoldsmith melted together 
10 oz. or gold 20 carats fine, 8 oz. 
22 carats fine, and 1 lb. 8 oz. til 
carats fine, what is the fineness 
of the mixture ? 

Ans. Wi'l carats fine. 



2. ALLIGdTIOJSr AhTEBM'ATE. 

Alligation Alternate is the mediod of finding what quantity of each 
of the articles, Mrhose rates are given, will compose a mixture of a giv- 
en rate. 

' Alligation Alternate is the reverse of Alligation Medial and may 
be proved by it* 

RULE 1> 

1. Write the rates of the several articles in a column under each 
other, beginning with the least, and place the rate of the compound at 
the left hand. 

2. Connect each rate which is lesii than that of the 'compound with 
one that is greater, and each that is greater with one that is less. 

3. Write the difference between each rate and that of the compound 
against the number with which each is connected. 

4. Then if only one difference stand against any rate, it will be 
the quantity belonging to that rate ; but if there be more than one, 
their sum will be £e quantity. 



* Aa a less rate it in all casee contiecled V\\V\ % ^^^\.«x «fi^^%^\%.«tvGkcu^« be- 
tween themttnd the mean rate p\aced a\\eiua.V%\y^ ^wt\%V^%V^\M«>[C^giit\«.^ 
b/ ooe qaaauty as there ia loat by the ot^eT. IVx-aa m ViV\Mi%«asw« ^^\^%.^^^< 
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BxAMPLES^. 

1. A farmer wUhes to mix sje at 4s. corn at 39. barley at 28« 6d. 
and oats at 2s. per bushel, so n^t the mixture may be worth ds. lOd. 
per bushel ; hoyr much of each sort must he take r 

bush. bush. 



r24 



3- 



^48 




14 oats. ") r24 — ^ 

1.48 — 

bush. 
14 
24-14 



10 rye 
r24 






^T 



14< 

10 

4 



»2 An^ 



(.48 
or 34 



or 34 



•r 34 



or 34 



36-J 
48 

Proof to 1st ans. 24 x 14=336 

30X 2= 60 
36 X 4=i44 
48X10=»480 




3 Ans. 



4 Ans. 



Ans. 



Ans. 



50-^ —P 



r Ans. 



All the oiher answers may 
be proved to be correct, in 
the same way. 



30)1020(S4d. 
90 

120 
120 



pie first, 24 and 3(^, which are below th£ mean, 34, are linked to 4S and dS, 
which are above the mean, and the difference, 10, between 24 a'cid^^Yb V^^'mc'^ 
against 48, and 14, the difference between 34aTkd 4a^ \^ v'^^ci^^ ^vcw^'W.^ «s^ 
the same of 30 and 36. Jf o w 14 bnsheh al ^4^. u «lfe^, wA \^\wsM^^ ^"^i^^' 

19 



/ 
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ALLIGATION. 



2. A merchant would mix wines at l^s. i5s. 198. and S2s. per gal- 
fon. 80 that the mixture may be worth 16^. per gallon ; how muck 
must he take of each sort ? 

4 at 14s, 
1 at 15s. 

5 at 1 9s. 
% v 4 at 2£s. 



1 Ans. 



2 Ans. 



5 at 14s. 
1 at 15s. 
7 at 19s. 
4 at 228. &c. 



RULE 2. 
When the quantify of the whole composition is limited to a certain 
sum; find the difTerences bj linking as before; then say, as the sum 
of the quantities or differences is to the given quantity, so is each of 
the differences to the required quantity of each rate. 

Examples. 



1. How much water at Octs. per 
gallon^jnust be mixed with bran- 
dy at Sl.25 per gallon, so as to 
fill a vessel of 80 gallons^ and that 
a gallon of the mixture may be 
worth g 1 ? 

CO . 25 

I 1.25-^ 100 



100 



125 



gal gal. 



f|j;,ftV.. 5 25: 16 water. 
J 100 : 64 brandy. 



125 : 80 



80 given 

quantity. 

2. How much silver of 15, of 

17, of 18, and of 22 carats fine, 

must be melted together to furm 

a composition of 40oz. 20 carats 



3. A grocer would mix teas at 
3s. 48. and 4s. 6d. per pound, and 
would have SOlb. of the mixture 
worth 3s. 6d. per pound, how much 
of each must he take ? 

lb. 

8 at 3s. 
Ans.-{ 6 at 4s. 

6 at 4s. 6c/. 



ID. 

4* 



4. How many gallons of water 
worth Os. per gallon, must be mix- 
ed with wine worth Ss. per gal. 
so as to fill a cask of 100 gallons, 
and that a gallon of mixture may* 
be afforded at 2s. 6d. ? 

gal. 



fine? 



Ans. 



oz. 

5 of 15 

5ofiri i; 

5ofil8^^^'''fi»^«- 

25oi^^2 



^- f LI r^.r- 



I 



the mean rate is 476d. and 476— 336=sl40d. so that there is here a loss of 140d« 
And again, 10 bashela of rye at 48d.. is 480d. and 10 bushels at 34d. is 340d. and 
480~340=:140d. ; here there is a gain of 140d. precisely the sum that was lost 
by the other, so that the balance is preserved, and the same is true of the 30 and 
36, or of any two numbers connected in this way, a greater with a less than the 
mean. Questions in this rule, will admit of as many answers as there are differ- 
ent ways of Jinking the rates of the ingredients together ; and after as maoy an- 

Mwen are found by linking the rateft a« c»A.V^e^ i&ot^ answers may be formed by 

^ultipljiDg or diYiding these by %,^, 4^ kc. 
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RULES. 
fVhen one of th^ ingredients is limited to a certain quantity ; find 
•the differences as before ; tlien as the dtft'erence standing against the 
given quantity is to the given quantity, so are the other diiferences 
severalij, to the several quantities required. 

Examples. 



1. A grocer would mix teas at 
1£8. IO9. »nd 6s. with 20lb. at 4s. 
per pound ; how much of each sort 
must he take to make the compo- 
sition worth 8s. per pound ? 

4- — V 4 against the given 
6— N I 2 quantity 

10-^ I 2 
12—-^ 4 lb. 

2 : 10 at 6s. 
2a:: -{2: 10 at 10s. 

12s. 



8 



— -^ 4 ID. 

r2: 10 at 6s. ^ 

:: -{2: 10 at 10s. V 

\4 :20at 12s. J 



Ans. 



2. How much wine at 5s. at 58. 
6d. and 6s. per gallon, must b^ 
mixed with 3 gallons at 4s. per 
gallon, so that the mixture maj 
be worth 5s. 4d. per gallon? 

gal. 

5 at 58. J 
Ans. ^ 6 at 5s. 6d. > per gal. 

6 at 6s. 1 



QUESTIOJsrS. 

1. What is Alligation ? 2. Of how many kinds is it ? 

3. What is Alligation Medial ? 4. What is the rule ? 

5. What is Alligation Alternate ? 6. What is tlie rule for reckoning 
and linking quantities P 

r. When the quantity of the whole composition is limited, what is 
the rule ? .8. What is the rule when one of the quantities ts 
limited P 9. How do you prove Alligation Alternate P 

* Questions are solved in the same way when several of the ingredients are 
limited to certain quantities, by finding first of one limit, and then of another. 

The second rule in Alligation Alternate may be employed for findingf the 
specific gravities of bodies. A curious instance of the application of this 
rule to the detection of fraud, is recorded of the celebrated Archimedes. 
Hiero, king^ of Syracuse, suspecting his crown, which he had ordered to be 
made entirely of pure gold, to be alloyed with some baser metal^ employed 
Archimedes to ascertain the fact. The philosopher procured two other mas- 
ses, the one of pure geld and the other of silver or copper, and each of the 
, same weig^ht of the crown, to be examined, and by pnttin each of these sep- 
arately into a vessel of water, he found the quantity o water expelled by 
each, and thus determined their specific ^ravjty, and by that means the 
amount of g^old, and also of alloy^ in the crown. Thus, if we suppose the 
weight of each of the masses to be 101b. and the water expelled by the eop- 
per or silver to be 8, that expelled by the gold to be 5, and that expelled by 
the crown, 7, so the rates of the simples will be 8 and 5, and that of the com- 
pound, 7. Then 

8-N 2 A_:,3:10 



Ar.A 3 : 10 : : 2 : 6flb. copper. ? *«« 



PARTH. 
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POWERS AND ROOTS. 

Knlioltttion* 

iNTOLtJTiON is the raising of powers. A power is a number pro- 
dttced by multiplying any given number continually by itself a cer- 
tain number of times. Any numtber is itself called the ^rsfpoww; 
if it be multiplied by itself, the product is called the second puwer^ or 
square; if this be multiplied by the first power again, the product ia 
caUed the third power, or cube, and so on. 

S=» 3 is the first power of 3------ =5 

3x3= 9 is the second power or square of 3 - - =5* 

3 X 3 X 2— 27 is the third power or cube of 3 - - - = 3 ' 

5X3X3X^=81 is the fourth power or biquadrate of 3 - =3**" 

The small figures, ",*,*, *, placed over the 3, and used to desig- 
nate the power, are called the indices^ or exponents. The index of 
the first power is always omitted. 

Examples. 



1. W hat is the fifth power of 6 P 
6 
6 



36 2d power. 
6 

216 3^ power. 
6 



1296 4th power. 
6 



An8.'77ir6 5th power. 



2. What is the second power of 
45 ? Ans. £025. 



3. What is the square of .25 ? 

Ans. .0625. 



4. What is the square of ^ ?t 

Ans. ^ 



♦ Thfi index df the power is always one more than the number of multiplica- 
Hohfi performed ; thus 3 muUipVied ^ l\Ui«i« Xi'j \U^\l <iQ>a.\.mw^UY^ is raised to the 
fourth power. 

f A vuighF fraction is involved by Ta\s\T\^)oo\.Vv\V»\«tiafe\ft^^ V^""^^ t^^vt^. 
The iayoiution of fractions diHttuUbe^ iVi^\t v«iV5ie» 



m.a^^hMI 
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qUESTIOJ^S. 

1. What is Involution ? 2, What is a power ? 

3. What is any number itself ealled ? 4. What is the product call- 
ed, if a number be multiplied by itself? 

5. If the second power be multiplied by the first, what is the pro- 
duct called ? 6. How are powers designated ? 

7* Of which of the powers is the index always omitted ? # 



Evolution is the method of extracting roots. The root of any 
number, or power, is a number, which being multiplied by itself a cer« 
tain number of times, will produce that power. Roots are denomin- 
ated from the powers of which they are the root, and are called square, 
cube, biquadrate, or 2d, 3d, 4th root, &c. Thus 3 is the square root 
of 9, because 9 is the 2d power, or square of 3 5 3, also, 19 the cirbc 
root of 27, because 27. is the 3d power, or cube of 3. Again, 2 is the 
4th, or biquadrate root of 16, because 16 is the 4th power of 2,'&c. 

The following table exhibits the 2d, 3d, 4th, 5th, and 6th powers of 
the 9 digits, considered as roots or first powers. 

TABLE. 



Roots - - - - 


or Istpowers 


— 


2 

4 

8 

16 

32 

64 


3 

9 

27 

81 

243 

729 


4 

16 

64 

256 

1024 

4096 


5 

25 


6 

3d 


7 


8 


' T 


Squares - - - 


or 2d powers. 


49 


64 


81 


Cubes - - - - 


or 3d powers 


125 

695 


216 343 


512 


729 


Bi quad rates - 


or 4th powers 


1296 


2401. 


4096 


6561 


Sursolids - - 


or 5th powers. 


3125 


7776 


16807 
117649 


32768 


59049 
531441 


Square Cubes 


or 6th powers 


15626 


4t>656 


262144 



The square root is denoted by the radical sign, y^ placed before 
the power, and other roots by the sanxe sign, with the index of the 

root placed over it. Thus ^9 denotes the square root of 9, ^^27, 

the cube root of 9,7 ; and ^16 the biquadrate root of 16. 

Roots are also denoted bj fractional indices. Thus 9^ denotes the 

square root of 9; 27 , the cube root of 27, and 16* the biquadrate ^ 
root of \6. The latter method of designating roots is most rational, 
and at present, generally practised. 

Although every number has a root, yet the complete root of the 
greatest part of numbers cannot be ascertained. The roots af all, 
can, however, by the help of decimals, be obtained to a sufiicient de- 
gr^Q of accuracy for practical purposes. 

X power is complete, whenits root of the same name can be accu- 
rately extracted. , ^ 

A power is imperfect^ when \l% root cwvtioVXi^^^tMX'^^^ Vs^:«».V 

md the root iff such a power U caWed a »ut4> ot vt^^v^u^^KS**^^^^^* 
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To prepare any number, or power, for extracting its root* 

RULE* 

Beginmng at the ri||;ht hand, distinguish the given number into 

periods, each consisting of as manj figures as are denoted by the 

index of the root, designating the periods by points placed over the 

'est figures in each : by the number of periods will be shown the num- 

^r of figures of which the root is to consist. 

Examples. 



De 



1- Prepare 548753421 for ex- 
tracting the square, cube and 
btquadrate roots. 

For the square root. 348753421 

• • . 
For the cube root. 348753421 

... 
For the biquad. root. 348753421 



2. Prepare 681012.1416 for ex- 
tracting its square and cube roots. 

Square. 681012.1416 

Cube. 681012.141600 

Id preparing decimals, proceed from 
the separatrix towards the right hand^ 
and if the last period happen to be in- 
complete, complete it by annexing cj- 
pbers. 



1. TO EXTRACT THE SqUJlRE RQOT. 

To extract the square root is to find a number which, multiplied 
into itself will produce the given number. A square is a figure boun- 
ded by 4 equal straight lines haying 4 right angles and its n^ot is the 
length of one of their sides. 

RULEt 
1. Having distinguished the given number into periods, find the 

root of the greatest square number in the left hand period^ and place 

• The reason of this rule will appear by considering that the product of any 
two numbers can have at most but just as many places of figures ^ tiiere are in 
both the factors, and at least but one less, of which any one can satisfy himself 
by trial. From this fact, it is clear that a square number can have at most but 
twice as many places of figures as there are figures in the root, and at least but 
one less ; and that a cube number cannot have more than three times the number 
of figures that there are figures in the root, and at leftst but two less, and so on* 
Example. 1 is the least possible root of a square number ; ix 1=1 which is one less 
than the number of factors ; 1 x 1 x Issl two less than the. number of factors, &c. 
Again, 10 is the least root consisting of two figures : 10 X 10=100, one less than 
the number of places in the factors, and 10 X 10 X 10=1000, two less, &c. ; and 
the same may be shown of the least roots consisting of 3, 4, Sec. figures. Again, 
the greatest root consisting of one figure only, is 9 ; its square, or 2d power, is 
9x£s=81, consif^ting of just twice as many places as there are in 9, the root, and 
the cube of 9 is 9 X ^ X 9=729 consisting of three times the number of places in 
the root. The same may in like manner be shown of 99, the greatest root consist- 
ing of two places, 999, the greatest consisting of three places, &c.. These observ- 
ations must make the reason ior pointing off the number into periods, obvious, and 
must %lso make it evident, that each period will give one figure in the required 
root, and no more. They also show that* one figure alone, or standing on the left 
hand of other fall periods, may of itse\t cQn«l\\.w\jb ^ ^«i\»d. 
/ The reason of this role may bci «.Vvow\i ^toxa iVwa te\ %iaxK^fe<. "^«^ \t we 
suppose 529 to he so many sqinate feet o^ViOM^*^'yiV\^^'«^'«'^'^^'^^^l ^^^"^^^^^ 
tbe form of an exact square, it ia eVideut U«X\)iEi<i ft«v^«» x<i^A.^l Vl^ V^ \i^ ^'t 
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k on the right hand of the given number, in the manner of the quotient 
in division, and it will be the first figure of the root required. 

2. Subtract the square of the root already found, ironi the left 
hand period, and to the remainder bring down the next period for a 
dividend. 

3. Double the root already found, for a divisor ; seek how often 
the divisor is contained in the dividend, (excepting the right hand 
figure) and place the answer for the second figure of the root, aq^ 
also on the right hand of the divisor; multiply the divisor bf tho 
figure in the root last found, subtract the product from the dividend* 
and to the remainder bring down the next period for a new dividend. 

4. Find a divisor as before, by doubling the figures in the root, an4 
proceed as before to find the third figure in the root, and so on thro' 
all the periods. 

PROOF. 
Multiply the root by itself; add the remainder, if any, and if it 
be right, the sum will equal tiie given number. 

Examples. 



1. What is the square root of 
529? 

529(23 root. 
4 

43)129 
129 



3« What is the square root of 
2 ? Ans. 1.4142-1- 

The decimals are found by annex- 
ing^ pairs of cyphers continually to the 
remainder for a new dividend. la 
this way, a surd root may be obtained 
to any assigned degree of exactness. 



length of one side of this square, for that will be the nnmber, which, multiplied 
into itself, will produce the given number of feet Now by distinguishing 529 into 
periods, f 19 ) we find the root or length of one side of the square, will be express- 
ed by two figuies. 

• • Now the greatest square number in 5, (he left band period, 

529(S0 is 4 and its root ft ; putting S in the quotient, I subtract 4 from 

4 the left hand period, ^nd to 1, the remainder, bring down the 

— — next period, making the sum 129. Here it is plain thM 2 is in 

129 . the place of tens, because the root is to consist of two figures : 

» • its true value is therefore 20, and its square 4OO. Thence it ap* 

529(23 pears that 400 feet of the boards are disposed of in a square 

4 ^ form, measwring 20 feet on each side, and that there are 129 

^— — ^ feet remaining to be added t6 the square, and in order that the 
43)129 form should continue square, it is necessary that the additions 

129 . . should be made upon two sides. Now the length of the two 
^ ■■ sides, to which the additions are to be made, is found by doub- 

ling 20sa40, and dividing 129, the number of feet to be added, by 40, the length 
to which the addition is made, evidently gives the breadth of the addition. But 
if the length of the additions be only equal to the length of the sides to which they 
are made, there will be a deficiency at the corner of a small square, one side of 
which will be just equal to the width of the additions ; the length npon which 
the addition is mad#, should therefore be increased by the breadth of the addi- 
tion, and this is (^one by placing 3 on the right hand of the divisor. By this means, 
additions are made to 4he two sides 3 feet wide, and the comer filled up by a 
little square, measuring three feet en each side, which disposes of atl thft ^k^Mt^> 
and leavM then in the form of a complelt «<\>aLVc«^%^ ImX «si^^%ic^ iv^^« 



ISO 



BTOLUTION- 



S. What 18 |k« M|aare root of 
183.25? Ans. 13.5. 

4. What lA the square root of 

.0003272481 ? Ans. .01809. 

5. What is the square root of 
•499025 ? Ads. 2345. 



tV? 



6.- What is the square root of 

Aqs. .64549. 
Riedace -^ to a deoimal, and tbea 
extract the root 

7. What is the square root of 
*^ ? Ans- ^* 

8. What is the square root of 
«4 4p An8.4f» 



APPLICATION. 



1. An army of 567009 men arc 
drawn up in a solid bodj in the 
form of a square ; what is the 
number of men in rank and file ? 

Ans. 753. 

2. What is the length of the 
side of a square which shall con- 
tain an acre, or 1 60 rods ? 

Ans. 12.649-i- rods. 

3. The area of a circle is 234.09 
rods ; what is the length of the 
aide of a square of equal area? 

Ans. 1 5.3 rods. 
. 4. The area of a t riangi e is 44944 
feet; what is the length of the 
aide of an equal squafre ? 

Ans. 212 feet 



5. The diameter of a circle is 
1 2 inches ; what is the diameter 
of a circle 4 times as large ? 

Ans. 24. 

Circles we to one another aft tke 
squares of their diameters ; therefore, 
square the given diameter, multiplj or 
divide it by the given proportion, ai 
the required diameter ia to be grater 
or less than the given diameter, ajid the 
fiquare root of i!be product or quotient 
will be th«f diameter required* 

6. The diameter "^of a circle IS 
1 21 feet ; what is the diameter of 
a circle one half as large ^ * 

Aus. 85.5-r- feet. 



Having two sides of a right angled^ triangle given to find the other 



BULE.t 



Square the two given sides, and if they are the two sides which in- 
clude the right angle, that is, the two shortest sides, add them tagetkeri 
and the square root of the sum will be the length of the-longest fwde, 
if not, subtract the square of the less from that of the greater, and the 
square root of the remainder will be the length of the sidl^equired. 



) 



* When the terms of the fraction are complete powers, extract the root of the 
numerator for the numerator of the root, and the root of the denominator for the 
denominator of the root. 

t A right angle is an angte that is formed by a line foiling perpendic«]2urly upon 
another line, as the angle C in the triangle ABC, and aright angled triang-le h a 
triangle which has one such angle The role is founded on the celebrati d proposi- 
tion of Pythagoras, which is the 47th propositirtn ii> the bt Book qf line ltd viz ; that 
the square formed on the line subtending, or opposite t*t iht rigHt angffy in a rigfU 
Mngltd triangle^ is eqtiol to the sum of the squares formed in both the other sides ; 
that 18^ the square formed in the Vme .\ B \* r^j&A\ v.o uvt sam of tht» squares fi>rm- 
^d on the sidt» A C and C B^ which m^i^f b«d^m»Yi&\x%.Vi^VAVk«vraAVii'«fiSL^^«e«« 
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Examples. 

1. In the rkht angled triangle ABC, the side A C is 36 inches] 
and the side B C 37 inches $ wnat is the length of the side A B ? 

B 56 27 1296 square of A C=S6. 
36 27 N 729 square of.B C^27. 




2l6 189 
108 54 



2025 sum. 



• • 



1296 729 



2025(45in. Ans. 
16 



851)425 
425 



V 



2. Suppose a man travel east 40 miles, (from A to C) and then turn 
and travel north 30 miles ; (from C to B) how far is he from the place 
(A) where he started ? Ans. 50 miles. 

3. A ladder 48 feet long will just reach from the opposite side of a 
ditch, known to be 35 feet wide, to the top of a fort ; what is the 
height of the fort ? Aqs. ^2.8+ feet. 

4. A ladder 40 feet long, with the foot planted in the same place» • 
will just reach a window on one side of the street 33 feet from, the 
ground, and one on the other side of the street 21 feet from the 
ground J what is the width of the street ? Ans. 56.64+ feet* . 

To find a mean proportional between two numbers. 

RULE. 

Multiply the tw6 given numbers together, and the square root of . 
the product will be the mean proportional sought. 

^ Examples. 



1. What is the mean proportion 
al between 4 and 36? 



56 

4 

144 



. . 



144(12 Ans. 



22)44 
44 
Then 4 : 12 : : 12 : 36 



2. What is the mean propor- 
tional between 49 and 64 P 

Ans. 36. 

3. What is the mean propor- 
tional between 16 and 64 ? .; 

Ans. 32. 



QUESTIOJ^S. 
1. What is Evolution ? 2. What is meant by the root of any powerl^ 
3. How are roots denominated ? 4. How is the square root denoted ? 
5. How are other roots denoted ? 6. Is there any other way of de- 
noting roots? 

16 



^ 
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7. Has every number a root ? 8. Can the complete root of all nuni- 

bern be ascertained ? 
9. When is a power complete, and when ihc tmplete ? 

10. What is the root of an incomplete power called P 

1 1. How do you prepare any nomber or power for extracting its root? 
1^. How do jou designate the periods ? 

13. What is shown by the number of periods ? 

14. How are decimals prepared for extracting their root? 

45. What is the first step in the rule for extracting the square root ? 

16. What is the second ? IT. What the third ? 18. What the fourth? 

J 9. What is the method of proof ? 

20. How do you extract the root of a vulgar fraction ? 

SI. What is a square? 2£. What proportion have circles to one 

another? 
£3. W^hen two sides of a right angled triangle are given, what is the 

rule for finding the other side? 
S4. How do you find a mean proportional bietween two numbers ? 

NOTES. 

1. Why do you subtract the square from tiie period in which it is taken ? 

2. Why do you double the root for a divisor ? 

3. In dividins^^ why is the riicfd: hand figure of the ditridend excepted ? 

4. WTty do you place the quotient fii(ure in the divisor as well as in the Toot f 
./ Sn^ What is the Alth proposiiian in Euclid, which is referred to ? 

TO EXTRACT THE CUBE BOOT. 

• -'^.' ■■-■-»..>- 

The cube r0ifi'6f^*j\yxv(\h<^v is a number which multiplied into its 
square, will produce that number. A cube is a solid body cpmprehea- 
' <led under six equal sides, each of which is an exact square, and its 
root is the length of one of the sides. 

RULE* 

1. Having distinguished the given number into periods of three 
fiscures each, find the greatest cube in the ielt hand period, and place 
its root in the quotient. 

% Subtra(;t the cube from the left hand period, ^and bring down the 
next period for a dividend. « 

3. Multiply the square of the quotient by 300, calling it the triple 
square, and the quotient by 30, calling it the triple (Quotient, and the 
sum of these call the divisor, 

4. Seek how often the divisor may be had in the dividend, and place 
the result in the quotient. 

'- ......I ■ ■ ..■.- . „ . ■ .I.,,. i..,i . I I. ■ I,. 1,1 ■■ii.ii.ii» r .. ,,a 

* The reason of the rule will appear by a consideration of the first exam- 
ple. Having" distiag:uished the g-iven oiimber into periods, we find that the 
root will consist of two fig-ures. Now if we suppose the given number 10648 
to be so many solid feet of wood, which are to be piled into a cubical heap, 
the two figures of which the root is to consist, ffill express the length of one 
side of that heap. By trial we find 8, whose root is 2, the greatest cabe in the 
left hand period ; we therefore place 2 for the first fifrure of the root, and 
subtract 8 from the left hand period. But as 1^ is ia the place, of tens, its 
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5. Multiply the triple square by th^fc last quotifnt figure, and write 
the product under the dividend ; multiply the triple quotient by the 
square of the last quotient figure, and place this product under the 
last ; under these write the cube ot' the last quotient %ure, and call 
their sum the subtrahend. ^ ^ 

value is 20, and its cube,"8 is 8000; therefore, 8000 of the given d amber of 
• • ^ feet are piled into a cubical heap whose side 

10648(20 is 20 feet and there are 2648 feet to be ad- 

g ded to the pile in such a manner that it shall 

,...„^_ still retain its cubical form. In order to do 

QQAQ this, it is evident that the additions must be 

' made to 3 sides of the cube already formed. 

^ ^ • • Here the rule directs to multiply the square 

fiX2X300«=1200 10648(22 of the last quotient figure by 300. This gives 
2X30=«=s 60 8 the superfices of the 3 sides to which the ad- 

• ■ — — ditions are to be made, as may be thus shown ; 
1260 ) 2648 20 has been found to be the length of the 
■ several sides of the cube, 20X20=400, the 

1 200 V2»» 2400 superfices of one side; this 'multiplied by 3 

6X5iVi3= 240 gives (400x3=) 1200 for the superfices of 

«C^ o ft ^^® ^ sides, the same as by the rule for 

^ X i5i X >6=^ tt squaring 2, (2 X 2=4) and multiplying: it by 

— ■" 300 (4 X 300=1200} is the same as squaring 

2648 20 and multiplying it by 3. Again, the rwle 

directs to multiply the quotient figure by 30. Now it is et^dent that there 
will be three deficiencies between the additions which are made upon the 3 
sides, of the length of those additions ; that/ is 3 deficiencies, each 20 feet 
long; oj^in the whole, (20x3=s] 60 feet-; but because the cypher is omitted 
in the quotient by the rule, and the 2 only used, we must annex the cypher 
to 3, the number of deficiencies, and multiply tJie 2 by 30 for the length of ^ 
the deficiencies. These two, 1200 and 60=1260, show the points upon the 
cube to which the additions are to be made. The 2648 feet being divided by 
this, shows the thickness of the additions to be made, which is 2 feet, there- 
fore, 2 is the other figure of the root. Now to see what timber is used ii| 
maldng these additions, we are directed first to multiply the triple square 
(1200, which is the superfices of the three sides to which tbe additions are 
made) by the last quotient figure. This gives (1200 X 2=) 2400 feet for the 
additions upon the 3 sides. Then to find how much it takes to fill up the de- 
ficiencies between the additions upon tlfe sides, we are directed to multiply 
the triple quotient (60, the length of the deficiencies) by the square of th* 
last quotient figure. This gives (60x4=) 240 feet, employed in filling the 
deficiencies between the other additions. The reason for multiplying the 
triple quotient by the square of the last * quotient figure, is that two of the 
dimensions of this addition v^ jo^t equal to the thickness of the additions upon 
the .sides. But after these additions there is still evidently a deficiency at 
the corner, between the ends of the last additions, the 3 dimensions of which 
are each just equal to the thickness of the other additions, and to fill this, we 
are therefore directed to cube the last quotient figure, (2 X 2x2=8.) Then 
the quantities employed in these additions are 2400 feet, 240 feet, and 8 feet, 
which, added together, give 2648 ffeet, a sum just equal to the divide\^Av'«^>RK 
shows that the cuie is complete, meaaniiu^ ^^ fe^X. <sa ^"wSti iv^^^-wi^ "^^^^ ^^^ 
tbe 10648 feet of timber is used. ^ . .^ ^S^ ^ ^^^ 

Tbe Bteps in thia rulemay be very iM^:s \\Va%X.T^\.«A>3 x ^^^issos-. 
bicaJ block, with other small blocks in tYk« fortu ol^^ ^«s^x^ '^'**" 
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EVOLUTION. 



6. Sabtract the subtrahend from the dividend; and to the remainder 
bring ^^lown the next period for a new dividend, with which proceed as 
before ; and so on till the who^e is finished. 



^ ' Examples, 

1. What is the cube root of 10648 ? 



10648(£2 
«X2X2=8 



£ X 2 X ^00=. 1200 trip, square. 
2X^0» 60 trip, quot 



UQ0)fi648 dividend. 



1200X2=2400 

60X2X2«» 240 

£X2X2=» 8 



Proof, 22 X 22x 22= 10648. 



2. What is the cube root of 
S03464448? Ans. 672. 

3. What is the cube poot of 
41.063625? Ans. 3.45. 

4. What is the cube root of 2 ? 

Ans. 1.254- 
The deciiials are obtained by aunez- 
ing cyphers to the remainder, as in the 
square roof, with this difference, that 
instead of 2 are annexed at each time 



2648 ' 

0000 . 

i. What is the cube root of 

27054036008? Ang. 3002. 

6. Wtat is the cube root of 



I f 1 o 

rrrs 



*="M*=' 



^•yifl ^*^"T AII%. 



lie \ 



7. What is the cube roft of \v 
':|[*«.666666+l*«.873+ Am. 



APPLICATIOlfr. 

Solids of the same form are in proportion to one another as the cubes of 

their similam. sides or diameters* 

2. A bullet 3 inches diameter 



1. If a bullet weighing. 72 lbs. 
be 8 inches in diameter, what is 
the diameter of a bullet weighing 
gibs.? 

8x8X8=512 
lb. lb. 

72:512;:9 
9 



72)4608(64 the cube ro«t of which 



/ 43£ 
£88 

ess 



is 4^ the Answer. 



weighs 4 lb. what is the |veight af 
a bullet 6 inches diameter ? 
3x3X3^^2/ and 6x6x6«=2l6 

lb. 
Thus 27:4 5 5 21 6 

Ans. S2 lbs. 

3. If a ball of silver 12 inches 
in diameter be worth 8600, what 
is t>ie worth of another balU the 



\ 



fitbLUTIOll. 



IM 



4. if ^ cable IS inches round 
require an anchor of 1 8 cwt. what 
miiHt be the weight of an anchor 
for a 1 5 inch cable ? 

cwt. cwt. qr. lb. 

12»2M8:^t5»; 35 17J Ans. 



5. There is a cistern which con- 
tains Sd04 solid inches, 1 demand 
the side of a cnbical box which 
shall contiun the same quantity. 

Ans. 14.12+ in, • 



Between two given numbers to find two mean proporti&nals. 
Rule. Divide the greater by the less and extract the cube root 0^ 
the quotient. Multiply the least given number by the root for th^ 
lesser, and this product by the same root for the greater of the twd 
Butnbers sought. ^^ ^ 

Examples. 



1. What are th^ two mean pro 
portionals between S and 16? 
le-s-'i^S and «S=2 
thus ?X 2=4 the lesser, 
and 4X^=^8 the greater. 
Proof. 2:4::8 2l6. 



S. What are the twomean nro* 
portionals between 6 and l6Sr 

Ans^ IB and 54. 



3. TO EXTRACT THE BOOT OF AJ^TT POWER. 

RULE 2. • 

1. Prepare the given number for extraction by pointing off from the 
place of units according to the required root. 

2. Find the fiirst figure of the root by trial, subtract its power from 
the first period and to the remainder bringdown the first figure in the 
next period, and call these the dividend. 

3. Involve the root already found to the next inferior power to that 
which is given and multiply it by the number denoting the given p<>w- 
er, for a divisor. 

4. Find how many times the divisor may be ha[d in the dividend^ 
and the quotient will be another figure of the root. 

5. Involve the whol^ root to the given power; subtract it from the 
given number as before, bring down the first figure of the next period 
to the remainder for a new dividend, to which find a new divisor ; 
and so on till the whole » finished. 

Examples. 



1. What is the cube root of 
48328544? ... 

48228544(364 
3»«27 



3*x 3=27)212 dividend. 
3165=46656 



2. What 18 the fourth root of 
199871 73S76? Ans. 376. 

3. What is the sixth root of 
191102976? Ans. 24. 

4 What is the seventh rodt of 
3404825447? *^ Ans. 23. 

5. What is the fifth root of 
307682821106715^9.51^ 



Wi 



$ff'><3^3r08)15r25 2d div'd. 



'^^ji t 



ji t>r%/^t\ f 
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BVOLUTION. 



QUESTIOJfS. 

1. What is the cube root of a numbfer P 2. What is a cube ? 
5. Wkat is its root? 4. What is the first step in the rule for ex- 
tracting the root ? 
^ 5. What is the second step ? 6. What the third ? 7. What the fourth P 
8. What the fifth P 9. What the »ixth P 

10. When there is a remainder, how do you proceed to find decimal 

places in the root P 

1 1. What proportion have solids of the same form to one another P 

12. How a|pe two mean proportionals between two given numbers 

found P 

NOTES. 

13. Why do you muUipiy tht square of the quoUenl by 300 ? 

14. IFky the quotient by SO ?u 

15. What is found by multiplying the triple square by M« last qitoHeniJigure f 

16. Why dc you multiply the triple quotient by the square of the last quoHent 

figured 

17. Why do you add to these the cvbe of the last quoHentJigure ? 

18. What is the rule for extracting the roots of any powers? 



y 
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SECTION II. 



fltUfimrtfcal ^vouvtmittn. 

A rank of numbers 18 in Arithmetical Progression, when they ii^ 
creasy by a common excess, or decrease by a common diifer. nee? 
When the numbers increase thejr form afi ascending series, and. whea 
they decrease, a descending series. Thus, 1, 2, 3, 4, t^c. and 3, 6, 9, 
12, &c. are ascending series, and 10, 9, S, 7, &c. and £6» 16, 12j 8,&c 
descending senes. 

The terms of the progression are the numbers which form the seriei. 
The first term and last term are called the eo^frem^. 

If any three of the five following things be given, the other two are 
readily found, viz. the first term, the last term, the number of terms, 
the common difference, and the sum of all the terms* 

PROBLEM!. 
The first term, the last term, and the number of ttrms given to find 

the sum of all the terms. 

RULE,*— Multiply the sum of the extremes by the number of 
termSf and half the product will be the answer. 

ExAlifPLES. ^ 



1. The first term of an arith- 
metical progression, 1, the last 
term, 21, and the number of terms, 
1 1 ; what is the sum of the series P 
21 last term. 
1 first term. 



22 



] 1 number of terms. 




2)242 
121 Ans. 



2. How many times does a com- 
mon clock strike in 12 hours ? 

Ans. rS times. 



3. Thirteen persons gave their 
donations to a poor man, in arith- 
metical progression, the first gave 
2 cents and the last Z6; what did 
the poor man receive ? 

Ans«||i.82. 



•^^ 



* Suppose another series of the same kind witb the given one, to be placed 
vnder it in an inverse order ; then will the sum of eirery two corresponding 
terms be the same as that of the first and last ; consequently, any one of 
these sums, multiplied by the number of terms, will give the whole 4um of 
the two series, and half this sum will evidently be the sum of the given se- 
Ties; thus 2 4 6 8 10 given series. 

10 8 6 4 2 the same inverted. 

.: . ^ (^64.'^ 4-10 

12||.I2^. 124. 12-^12^12^ 3«»M%siii^;«-^%^mSu^<VA^ 
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ARITHMETICAL PROGRESSION. 



PROBLEM IL 

theJlrH term, the last tenn, and the numb^ of terms given to JLni 

the common difference. 

RULE.* — Divide the difference of the extremes hj the number of 
terms, less Ij and the quotient will be the commoa difference. 

Examples. 



^ 1. The extremes are t2 and 53, 
and the number of terms IS; what 
is the common difference ? 
18 53 

1 2 



17 



ir)51(3 Ank 



51 



2. A man has 12 sons, y^hose 
ages are in arithmetical pragres^- 
dion, the jouneest is two years 
old, and the oldest 35 ; what ii 
the common 4ifierence in their 
ages ? Ana. 3 years. 



PROBLEM m. 
The first term, the hut term, and common difference given^find the 

number of terms. 

RULE.t — Divide the difference of the extremes by the common dif- 
ference, and the quotient, increased by 1, is the number of terms re- 
quired. 

Examples. 



1. The extremes are 2 and 53, 
and the common difference S; 
what is the number of terms ? 
53— 2«51 and 3)51(17 17 

3 1 



21 
21 



18 Ans. 



2. K man on a joomey, trarel- 
led the first day 5 miles, the last 
day 35 miles, and increased his 
travel each day by 5 miles ; how 
many days did he travel ? 

vAns. 11 days. 



* QUESTIOJ^S. 
1. When is a rank of numbers in Arithmetical Prog^ression ? 
% What is meant bj an ascendiog' series ? 3. What by a descending ? 
4. What are the terms of a progressioo ? 5. What are the extreoies P 
f^ What is the first problem ? 7. What the rule ? 8. What the second ? &c, 



* The difference of the first and last terms evidently shows the increase of 
&e first term, by all the subsequent additions, till it becomes equal to the 
last ; and as the number of those additions is evidently one less than the oum- 
ber of terms, and the increase by every addition equal, jt is plain that the 
total increase, divided by the number of additions, Will give the difference at 
/every one separately ; whence the rule is manifest ^ 

t By Problem II. the difference of the extremes, divided by the nnmbef of 
/ terms, less 1, gives the common difference ; consequently, the same divided 
tfy the oominon difference, must give the number of terms, less i ; hence thii 
f notiaot increased by 1 must ha tha absw^t t» Uie cyi|estiQ(^ 



OEOMETRICAL PROGRESSION^ 
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A series of numbers is said to be in Oeonetrical Progressiorit when 
its terms increase by a constant multiplier, or decrease b^ a constant 
divisor. Thus, 2, 4, 8, 16, 32, fee. ana 27, 9, 3, 1, are series in geom- 
etrical progression, the one increasing by a constant multiplicaliODj 
by 2i and the other decreasing by a constant division, by 3. 

The number by which the series is constantly increased or dimiii'" 
ished, is called the ratio. 

PROBLEM I. 

Jlie first term, the last term, and the ratio given to find the sum of the 

series. 

RULE.*— Multiply the last term by the ratio, and from the product 
subtract the first term, and the remainder divided by the ratio« less 1« 
will give the sum of the/eries* 



/ 



Examples. 



1. The first term of a series in 
geometrical progression, is 1, the 
fast term is 243^ and th« ratio 3 ; 
what is the sum of the series ? 

243 
3 




3_1»2)Z28 



364 Ans. 



2. The extremes of a geometri- 
cal progression are 1 and 65536, 
and the ratio 4 ; what is the suni 
of the series ? - Ans. 87381. 

3. The extremes are 1024 aiid 
59049, and the ratio \\ ; what it 
the sum of the series P 

Ans. 175099. 



■ # ^ ' ■■ 



* The reason of the role may be shown thus : take any series, as 1, 3, d 
27. 81, 243, &c. multiply it by the ratio, and it will produce the series 3, 9 
27, 81, 243, 729, &a Let the ^ven series be what it will, it is plain that 
the sum of the second series will be as many times that of the first as is ex- 
pressed by the ratio. Now subtract the first series from the second, and it 
gives 729 — 1, which is evidently as many times the Rum of the first series as 
is expressed by the ratio less 1 ; consequently, '*|;,W* sum of the propos- 
ed series and is the rule; or 729 is the last term multipHd byihe ratio, 1 is . 
the first term, and 3—1 is the ratio less 1, and the same^Wi hcdd, whatever 
^be the series* 

When a geometrical series consists of an even number of terms, the i«o- 
duct of the extremes is equal to the product of any two means equally dfip*' 
tant from the extremes ; and when the number of terms is odd, the ijrodxic*::^ ^ 
of the extremes is equal to the square of thftm'i<5\^\fcT:<^wV»^^V^^«^ 
of ac^ two means eqaally distant from Chfitn* 

17 
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GEOMETRICAL PR06B£SSI0Ni 



PROBLEM n. 
Theji.rst term dnd ratio given to find any other term assigned. 

RULE.*— 1. Write a "few of the leading terms of the series, and 
place their indices over them, beginning with a cypher, and add to- 
gether the most convenient indices to make an index less by 1 than 
th ^number, expressing the place of the term sought. 

2. Multiply the terms of the series belonging to those indices to- 
gether for a dividend, and raise the fir^t term to a power whose index 
is 1 less than the number of terms multiplied for a divisor ; divide 
the dividend bj (he divisor, and the quotient will be the term sought. 

Note. — When the first term of the series is equal to the ratio^ the 
indices must begin with an unit, and the indices added must make the 
entire index of the term required ; and the product of the several 
terms found as above^ will be the term required. 

Examples. 



1. The first term of a geomet- 
rical series is 2, the number of 
terms 13, and the ratio 2; what 
is the last term P 

I 4 } 4 f indices. 
S 4 8 16 32 leading terms. 
Then 3 + 5+5=ind.to 1 3th term. 
And 8x52x32=8192 Ans. 
In this example the indices begin 
with 1 because the first term and 
ratio are the same, and such of the 
indices are chosen acr will make op 
the entire index of the term required. 

2. If the first term of a series 
be 5, and tlie rates 3, what is the 
11th term? 

9 t % ] 4 indices* 
5 15 45 135 405 leading terms. 
Then 2+4+4 ^^^^ 

35 X 405 X 405« 7 m^i » $=-295245' 

The number of terms is 3, and 
3— ls=2 is th^ power to which 5, the 
first term, is to be raised for the di- 
visor. 



3. What debt will be dischai^- 
ed in 12 months bj paying gl ihe 
first month, S2 the second, £4 the 
third, and so on, each succeeding, 
payment being double the la^t; 
and what will be the last paj«- 
mentP 

A«« S 84095 the debt. 
i »?048 last pay't 



4. A gentleman being asked to 
dispose of a horse, said he would 
sell him on condition of having 1 
cent for the first nail in his shoes, 
2 cents for the second, 4 cents for 
the third, and so on doubling the 
price of every nail to 32rthe num- 
ber of nails iq his 4 shoes ; what 
was the. price of the horse at that 
rate P Ans. g429496Z2.95. 



* When the first term is equal to the ratio, the reason of the rule is obvious | 

for as every term is some power of the ratio, and the indices point out the 

^umber of factors, it is evident from the nature of multiplication, that the 

product of any two terms will be another term corresponding* with the index» 

which is the sum of the indices standing over those respective terms* And 

wbcD the series does not begin with the ratio, it will be seen that every term 

after the two first, contains some power of the ratio, multiplied by the first 

term, suid therefore the rule is in t\u& c»b& eK^oaSi'} ^vA«^v 



ANNUITIES. iU 

QUESTIOJ^. 

1. When IS a series of numbers in Geometrical Progression P 

2. What is meant by the ratio ? 3. What is the first poblem ? 
4. What is the rule P 5. W^hat is the second problem r 

6. What is the rule P 



3. ^nnnitie». 

An Jlnnuity is a sura of money pay able every year fo^ a certain 
number of years, or forei^en 

When the debtor keeps th^ annuity in his own hands beyond the 
time of payment, it is said to be in arrears. 

The sum of all the annuities for the time they have been fdrborn^ 
iosether with the interest due upon each, is called the amount. 

If an annuity be to be bought off, or paid all at once at the j|^gin- 
ning of the first year, the price which ought to be given Ifor it is called 
the present worth. 

GaseL 

Th find the amount of an annuity at simpte inter^. 

RULE.*Find the sum of the natural series of numbers, 1, 2, S, &c. 
to the number of jrears less on^; multiply this sum by one year's 
interest of the annuity, and the prodoct will be the whole interest due 
upon the annuity ; to this product add the product of the annuity and 
time» and the sum will be the amount req^uired.. 
>' 

Examples. 



!. What is the amount of an 
annuity of 260 for 5 years, at 6 
per cen^ simple interest P 
1^2+34.4»=10 

83.60= 1 y'r's, int. of 2,60. 
10 

36.00 
S60.« 260X5 



S36.00»sram't. requir^bd. 



2. What will an annuity of 290 
amount ta in 6 years^ at 6 per 
cent, simple interest P 

Ans. 2621. 

3. If a salary of 2750 be for- 
born 4 years^ what will it amount 
to at the end of that time; allow- 
ing 4 per centi simple interest P 

Ans. 23180. 



* Whatever the time is, thefe is due upon the first yearns annuity, as many'* 
year's interest as the whole number of years less one ; and gradually one 
less upon every succeeding year to the last but one, upon which there is due 
only one year's interest^ and none upon* the Ni|: therefore, in the whole, 
there is due as many year's interest of the annui^|La8 the sum of the seriefi^^ 
1, 2, 3, 4, &d. to the number of years 'less one. CohseqaeiLtl^^ ^xkSk ^^>;x^%^'^ 
int€r«9t, multiplied by this sum, mnatb«il\ie\?Vf^fe\Ti\wtt«X\Nss^\>»"«^^ 
if all the anpuities be added, the sum Vs ^\amV] VScift «xs»^>asX» 




18S ^ POSITION. 

^ CaseIL 

To find the preseni worth •/ an annuity at Hmple interests 

RULE.*— Find the preBent worth of each year by itself, discount- 
ing ^om the time it becomes due, and the sum of all these will be the 
present worth required. 

Examples. 

1. What is the present worth 
of S400 per annum, to continue 4 
years, at 6 per cen^ simple inter- 
est ? 

106 ) f 377.358=:p.w. 1 y. 

^^^f .ftft ^rtrt )357.142= « 2d 
li;:?'*"""*""'S338.983=s. «« 3d 
Vt41 f 322 580s « 4th 



.•«« 



$1396.063 pr't. w'th. 



2. What is the present worth 
of an annuity of jglOO to continue 
5 years, at 6 per cent simple in- 
terest P Ans. £425. 18s. 9id. 

S. What is the present worth 
of a pension of £500 to continue 
4 years, at 5 per cent simple in- 
terest ? Ans. 81782.183.' 



QUESTIOirS. 
1. What is an annuity P 2. When is it said to be in arrears ? 
S. What is the amount P 4. What is meant by the present worth? 

5. I|ow is the amount of an annuity found at simple interest P 

6. How is the present worth found P 



4. I^ition . 

Positipn is the rule which discovers the true number by the use of 
false, or supposed numbers. It is of two kinds. Single ana Double. 

SIJ^GLE POI^TIOJ^. 

Single Position teaches to resolve those questions whose results 
•re proportional to their suppositions. 

RULE. 
Take any number and perform the same operations with it as are 
fdescribed to be performed in the question : Then say, as the result of 
the operation is to the given number, so is the supposed number to 
the true one required. 



*»M 



* The reason of this rule \s m«m£ei^\ iifna KSoft To^VKt^ ^l ^^6.^^11^, 



POSITION. 
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Examples. 



1. A's age is double that of B, 
and B's age is triple that of C 
and the sum of «1L their ages is 
140 ; what is the age of each ? 
Suppose A's age to be 48 
Then will B's«V-^ 24 
AndC's=%^=:s 8 

80 sum. 
Then 80 : 140 : : 48 : 84 A's age. 

£4 : 42 B's age. 
8 : 14 C's age. 



140 proof. 

• 2. What number is that which 
being increi^sed by J, J and i it- 
seif, the sum will be 125 ? 

Ans. 60. 



S. What number is that whose 
6th part exceeds its 8th part by 
20? Ans. 480. 

4. A vessel has 3 cocks, the 
first will fill it in 1 hour, the se- 
cond in 2, and the third in 3 ; in 
what time will they all fill it to- 



Ans. ^ hour. 



gether ? 

5. A person, after spending § 
and i of his money, had S60 left ; 
what had he at first? 

Ans. S144. 

6. What number is that, from 
which if 5 be subtracted, f of the 
remainder will be 40 ? 

Ans. 65* 



DOUBLE POSITiOM- 

Double Position, teaches to resolve questions by making two suppo^ 
sitions of false numbers. 

RULE.* 

1. Take any two numbers and proceed with each according to the 
condition of the question, noting the errors. 

2. Multiply the first supposea "number by the last error, and the 
last supposed number by the first error ', and if the errors be alilcet 
(that is, both too great, or both too small) divide the difference of the 
products by the difference of the errors ; but if unlike, divide the 
sum of the products by the sum of the errors, and the quotient will be 
the answer. - IP 

BxAMPL%:s! 
1. There is a fish whose head is 9 feet long, his tail is as long as his 
hehd and half the length of his body, and his body is as long as his 
head and tail ; what is the whole length of the fish ? ' 



* This rule is founded on the supposition that the first error is to the sec- 
ond, as the di^rence between the true and first supposed is to the difiereace 
between the true and second suppo^ numher; when that is not the casOy 
the esiact answer to the question canifiiot be found b^ Aiaft \^^ 



X- 
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PERMUTATION OF QUANTITIES. 



Suppose 40 ft Again suppose j60 ft. 



His body 20 
His tail 19 
His head 9 

^ Sum 48 

first error 8 



body 30 
tail 24 
head 9 



40 6 

X 

60 3 
8 40 



sum 63 480 120 

— 120 

second error ' 3 -— 

8— S« 5)360(72 feet Ans. 
35 



2. A and B laj out equal shares 
in trade; A gains ]Bi26 and B 
li^es 887, then A's money is 
double that of B ; what did each 
lay out ? Ans. 2300. 



4. A and B have both the same 
income ; A saves -f of his yearly ; 
but B, by spending 850 per an- 
num more than A, at the end of 4 
years, finds himself S 1 00 in debt ; 
what is their income, and what do 
they spend per antium ? •/ 
Ans. 8 1 25 their income per ann. 

A spends 8100 > 

B spends 81505 P®'^*""- 



I 



10 

3. A roan having driven his 
swine to tnarket, viz. hogd, sows 
and pigs, received for them all 
£50, being paid for each hog 18s. 
for each soW tGs. and for eacti pig 
2s. ; there were as manj hogs as 
sows, and for every sow 3 pigs ; 
what was the number Of each sort? 

Ans. 25 hogs, 25 sows, 75 pigs. 

5. A gentleman has 2 horse^ 
and a saddle worth $50 ; if the 
saddle be put on the first horse 
his value will be double that of 
the second : but if it be put on the 
second, his value will be triple 
that of the first ; what is the value 
of each horse ? Ans. Ist horse 

830, 2d 840. 



QUESTIOJ^S. 

1. What is position ? 2. Of how many, kinds is it ? 

3. What does Single Position teach r 4. Wriat is the rule i 

5. What does Double Position teafib i 6. What is the rule P 



'■t 



'■ lottmuttitlon «t AiMwtfttnsi. 

f 

Permutation of ^antities is a rule which shows how many difier- 
ent wajs thq order or position of any ^ven number of thiogs may be 
varied. 



PERMUTATION OF QUANTITIES. 
• PROBLEM I. - 
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■H. ■ * . 

To Jini the number of permutations, or^chan^es, that can he made of 
any given number of things, all different from each other. 

RULE.*— ^Multiply alf the terms of the natural serie« of numbers 
from one up to the given number, continually together, and the last 
product will be the answer required* 

Examples. 



1. How many changes can be 
made of the letters in the word 
and 9 



I 
3 




Proof. 



6 Ans. or 1x^X3=6 Ans. 



3. How many changes may be 
rung on 6 bells ? Ans. TSO. 

4. How man^ obanges can be 
made in the position of the 8 notes 
of music P Ans. 403d0» 

5. How many changes mav be 
rung on 12 bells, and how long 
would they be in ringing, suppos-^ 
in^ 10 changes to be rung in one 

* minute, and the year to consist of 
565 days, 5 hours and 49 minutes ? 
Ans. 479001600 changes, and ^1 
years, 26d. 22h. 41m. time. 



2. How many days cap 7 per- 
sons be placed in a different posi- 
tion at dinner ? Ans. 5040 days. 

PROBLEM n. 

To find how many changes can be niiade out of a given number ofdif^ 
ferent things^ by faking any given number at a time. 
RULE. — Take a seiies of numbers, beginning at the number of 
things given, and decreasing by 1 till the number of terms taken be 
equal to the number of things to be taken at a time, and the product 
01 all these terms will be the answer. 

Examples. 

1. How many changes can be 
rung on 3 bells out of 8 ? 

8x7x6=-= 336 Ans. 









How many words can be 
made with 5 letters of the alpha- 
bet, supposing 9A: letters in all, 
and that a number of consonanta. 
alone will make a word ? 

Ans. 5100480. 



qUESTIOJ^S. 

1. What is Permutation of Quantities ? 

2. How do you find the number of changes that can be made of 

any number of things ail different from each other ? 

Ill . - ' ^. 

* The readon of the rale may be shown thus : any things a is capable of 
only one position, as a. Any two things, a and 6, are capable of ooly two 
variations, sa ahj ba; when a number is expressed by IX^* 'f there be 
thifee things, a, h, and c, then any two of these, leaving out tbe third, will 
have 1 X 2 variations ; and consequently, when the third is taken io^ tbflift 
will be 1 X S X 3 variations : and so on as far aa^ou ^\«%aA« 
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SECTION m. 



i- Mfnmtution of Sbnmtnttn. 



1. A point 18 position 
without magnitude. 

12. A line is length 
without breadth or 
thickness. 

3. A iuperficies, or sur- 
Jace^ is a figure having 

length and breadth 
without thickness. 

4. An angle is the o- 
pening between two 
lines, haying different 
directions, and meet- 
ing tB a point. 

5. A righl angle is 
formed by 1 right line 
&lUng perpendiciTlar 
upon another. 

6. An oblique angle is 
formed by two oblique 
lines, and may be ei- 
ther greater or less 
than a right angle. 

7. A triangle is a fig- 
ure haying three sides 
and three angles. 

8. A .right angled tri' 
mngle has one right an- 
gle. 

9. An obUque angled 
irioHgh has all its an- 
gles oblique. 

10. \ parallelogram is 
a four sided figure 
which has both pair of 
its opposite sides par- 
allel, of which there 
are 4 yarieties, yiz. 



DEFINITIONa 






the rectangle, square, 
rhomboid and rhombus. 

11. A rectangle is a 
parallelogram haying 
all its angles right. 

12. A tquare is a fig- 
ure haying*^ four equal 
sides, and all its an- 
gles right. 

13. A rhomboid is an 
oblique angled paral- 
lelogram. 

14. A rhomhut is an 
equal sided rhomboid. 

15. A trapezium is a 
four sided figure which 
has neither pair of its 
opposite sides paralleL 

16. A trapezoid has 
one pair of its opposite 
sides parallel. 

17. A circle is a fig- 
ure bounded by a con- 
tinued curve line, cal- 
led the circum/erencei 
every part of which is 
equally distant from a 
point within called the 
centre. 

^18. The radius ,of a 
'Inrcle is a right line 
from the centre to the 
circumference. 

19. The diameter of a 
circle is a right line 
extenjjing' through the 
centre, and terminated 
by the circumference. 



□ 




/ 




The area of any figure is the space contained within the bounds of its sv 
face, without any regard to thickness, apd is estimated by the numb<»r 
squares contained in the same ; the side of those squares beinff either a 
MDcb, a foot, a yard, a rod, &,c. Hetvce the area is said to be so many saaai 
iochea, sgiiare feet, sc^aare yards, ox i^^^^w^ x«^ &,<i, . 



MENSURATION OF SUPERFICIES. 
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PROBLEM I. 

To find the area of a parallelogram, whether it be a sqtiare, a rectan- 
gle, a rhombus, or a rhomboid. 

RULE. — Multiply the length by the.brettdth» or perpendicular 
height/ and the product will be the^area. 

Examples. 



1. What is the area/ of a square 
whose side is 5 feet? * 
5 



An8.25 feet 



5 



1 




1 










1 




1 1 





3. What is tiie area of-a rhom- 
bus whose^lsingth is l£ rods, and 
perpendicular height 4 ? 

Ans. 48 rods. 

4. What is the area of a. rhom* 
boid £4 inches long, and 8 wide f 

Ans. 193 inches. 



5. How many acres in a rectan- 
2. What is the area of a rec- I gular piece of ground 56 rods 
tangle whose length is 9, and [ long, and 26 wide ? * 

breadth 4 feet ? Ans. S6 feet J 56x36^160:^9^^ &<^f^» -^ns. 



PROBLEM IL 
To find (he area of a triangle* 

RULE 1.— Multiply the base bj half the perpendicular height and 
the product will be the area. 

RULE 3. — If the three sides only are given, add these together, 
and take half the sum ; from the half sum subtract each side separate- 
ly ; multiply the half sum and the three remainders continually to- 
gether, and the square root of the last product will be the areja of the 
triangle. 

EXAMPLES. 
1. How many square feet in a 1 1.. What is the area of a triap* 
triat^le whose base is 40 feet ^^d gle whose three sides are IS, 14 
height 30 feet ? '^ and 15 feet P 

1S+14+15«43 
and 43-^3a»31«B) sun. 
31 31 31 
Ild4l5and31x6xrx8« 

[f056 

Rem. 8 7 6 

Then r056[*«:84 feet, Ans. 



40 base. ^ 

15 »iperpendicalar height. 

200 
40 

Ans. 600 feet 

3. The base of a triangle is 
6.3| chains, and its height 5.30 
chains ; what is its area i 

Ans. 16.35 sq. chaU^s* 

1» 



^ 




3. The three sides of a triangle 
are 16, 11, and 10 rods; what is 
the area ? Ana« ^^9^<^x.^Asi« 



•>> 
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MENSURATION OF SUPERFICIES. 



PROBLEM m. 

To find the area of a trapezoid. 

RULE. — ^Multiply half the sum of the two parallel aides by the per- 
pendicular distance between them, and the product will be the area. 

• EXAMPLES 



1. One of tho two parallel sides 
of a trapezoid is 7*5 chains and 
the other 12.25 and the perpen- 
dicular distance between them is 
15.4 chains ; what is the area? 
12.25 
7.5 



2)19.75 

9.875 
• 15.4 

39500 
49375 
9875 



2. How many squarfa feet in a 
plank 1 2 l^et 6 inches long, and 
at one end, 1 feet 3 inches, and 
at the other 11 inches wide? 

Ans. 13U feet. 

3. What is the area of a piece 
^pf land 30 rods long and 20 rods 

wide, at one end, and 18 rods at 
the other ? Ans. 570 rods. 



4. What is the area of a hall 
32 feet long, and 22 feet wide at 
one end, and 20 at the other ? 

Ads. %7Q> feeu 



152.0750 sq. chuns, Ans. 



PROBLEM IV. 



« 

to pud the area of a trapexium, or an irregular polygon* 

RULE.— Divide it into triangles, and then find the area of these 
triangles by Problem If. and add them together. 

£XAMPLEa 



1. A trapezium is divided into 
two triangles, by a diagonal 42 
rods lone, and the perpendiculars 
let fall from the opposite angles 
of the two triangles, are 18 rods 
and 16 rods ; what is the area of 
the trapezium ? 

42 42 $S6 
9 8 378 

378 Sa6 ?d4 rods. Ans. 



'2. What is the area of a trape- 
zium whose diagonal is 108} feet, 
and the perpendiculars 56^ and 
60| feet 9 Ans. 6347^ feet 

3. How many square yards in 
a trapezium whose diagonal is 65 
feet, and the perpendiculars let 
fall upon it 28 and 33.5 feet f 

Abs. 222VT7ds. 




MENSURATION OF SUPERFICIES. 
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PROBLEM r. 

[find the diameter and circumference of a circle^ either from the other, 

luLE 1. As 7 is to £2, 80 is the diameter to the circumference, and 
as ^ is to 7, so is the circumfereDce to the diameter. 

RtJLE 2. As 113 is to 355, so is the diameter lo the circumference, 
and lU 355 is to 113, so is the circumference to tRe diameter. ^ 

RuiR 3. As 1 is to 3.1416, so is the diameter 'to the circumference, 
and a9|^3.14l6, is to 1, so is the circumference to the diameter.* 

EXAMPLES. 



1; \V|iat is the circumf#fence 

of a circ^ whose diameter is 14ft. P 

^ By Rule 1. 

As 7^:22:: 14:44 Ans. 

By Rule 2. 

As 113 : 355 : : 14 : 4344J Ans. 

By Rule 3. 

As 1 : 3.1416 : : 14 : 43.9824 Anfe.* 

2. Supposing the diameter of 
Ibe earth to U0 7958 miles, what 
is its circumference P 

Ans. 25000.8528 miles. 



1. What is the diameter of a cir-r 
cle whose circumference is SOrds.? 

ByP8ilel. 
As 22 : 7 : : ^15.9090 Ans. 

Bv Rule 2. 
As 355 : 1 13 : : 50 : 15.9155 Ans. 

By Rule 3. 
As 3;i416 : 1 :: 50 : 15.9156 Ans. 

2. Supposirij^ the circumference 
of the earth to be 25000 miles, 
what is its diameter P 

Ans. 79571 nearly. 



PROBLEM VL 

To find the area of a circled 

Rule. Multiply half the circumference by half the diameter, and 
the product will be the area. 

EXAl^PLES. 



1. What is the area of a circle 
whose diameter is 7 and circum- 
ference |2feetP 

ll«e) circumferenee. 
3.5=»i diameter. 



55 
S3 



38.5 feet, 

2. What is the area of a circle 
whose diameter is 1, and circum- 
ference 3.1416 ? Ans. .78M. 



3. What is the area of a circle 
whose diameter is 10 rods, and cir- 
cumference 31.416 P 

Ans. 78.54 rods. 

4. How many square chains in 
a circular field, whose circumfer- 
ence is 44 chains, and diameter 
14 P Ans. 154 chains. 

5. How many square feet ip a 
circle whose circumference is 63 
feet? Ans. 315 feet. 



* These three methods do not exactly agreft,^ j^ut the last is the most cor- 
rect. The exact proportion betvreen the diameter and circumference of a 
circle has not yet been ascertained. 

t The following are some of the most useful problem& t%\a^\s^V;^ ^^a ^\:t^^^ 

1. Circumference x diameter. \ t1a% ^Tod-ucX-ssft^JCkft mx^W 

2. Square of diameter x .^854==are3L. 

3. Sguare of circumference X •079b%=^^t«,'a» 
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MENSURATION OF SUPERFICIES. 



PROBLEM! VIL 
Tke area of a eireU given to find the diamekr ani circumference. 

t 

RtTLB.— 1. Divide the area by .78549 and the square root of the quo- 
tient will be the diaflieter. ' 

9. Divide tiie area by .07958^ and the square root of the quotient 
win be the circumference. 

EXABfPLES. 



1. What is the diameter of a 
ircle whose ar^j is 154 rods? 

■s » 

.7854)154.0000;f^6(14rods. AnsJ 
7854 1^ 



75460 24)96 
70686 96 



47740 
47124 



616 

2. The area of a circle is 78.5 
feet ; what is its circumference ? 

Ans.S1.4feet 



S. I demand the length of a rope 
to be tied to a horse's neck, that he 
may graze upon 7854 square feet 
of new feed every day for 4 days, 
one end of the rope being each day 
fastened to the same stake P 

1st circle contains 7854 feet 
-t..7854= 10000, and v^l0000« 
100 diam.^2<»50ft. the 1st rope. 
2d circle contains 15708-f..7854= 
20000, and ^20000«14lJ rojft. 
second rope, &c. 

1st rope 50 feet 

2 — 70J feet 

3 ~ 86| feet 

4 — 100 feet 



Ans* 



PROBLl^M VIII. 
To find ike area of an oval, or ellipsis. 

Rule. Multiply the longest and shortest diameters togetiier, and 
the product by .7854 ; the last product will b^ the area.* 

EXAMPLES. 



1. What is the area of an oval 
whose longest diameter is 5 feet, 
and shortest 4 feet ? 

5 X 4 X .7854« 15.708ft Ans. 



2. What is the area of an oval 
whose longest diameter is 21, and 
shortest 17? 

Ans. 280.3978. 



I" 



4. Ae 14: 11 :: square of diameter : area. 

5. As 88 : 7 : : square of circumfereqce : area. 

6. Diameter x .8862caEside of an equal square. 

7. Circumference x .SBSlssside of an equal square. 

8. Diameter :^ .7071sas8ide of an inscribed square. 

9. Circumference ^tc .2251xsside of an inscribed square. 
JO. Area -mc .6366ss8ide of an inscribed square. 

Jl. Side of a square :«& l.l^^'SK&Vajaiet^t of an ec^ual circle 
12. ^de of a aquare Jtc 3.54b«=sc\TC\vm¥^t«t!kCi^ ot ^ixk. e^-aV <sa^<^. 
* The longest diameter of aa e\\v^V&>& ca);W&V!kift t7ra<n«t«T«^^«sA^^!Ddb >dK«nX. 
t, tbe confuffiUe diameter* 
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MENSURATION OF SOLIBS. 
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PR0Bi4E]V[ IX. 

To find the area of a ghbe or sphere* 

RuLS. Multiply the circumference by the diameter^ and the pro* 
duct will be the area. 

EXAMPLEa 



1. How many square feet in 
the surface of a globe whose di- 
ameter is 14 inches^ and circum- 
ference 44 i 

44X14^616 Ans. 

2. How many square miles in 
the earth'!} surface, its circumfer- 
ence being 25000, and its diame- 
ter 79572 miles ? 

Ans. 198943750. 



3. What is the area of the sur- 
face of a cannon shot, whose di- 
ameter is one inch P 

Ans. 3.1416 inches. 

4. How many square inches in 
the surface Qf an 18 inch artificial 
globe ? Ans. 1017.8784. 



8. JKeniKtttatioii of SboUti». 

DEFINITIONa 



5. A cylinder is a round prism^ 
having circles for its ends. 

6. A pyramid is a solid whose 
base is any plane figure, and whose 
sides are tnangular, meeting in a 
point a^t the top called the vertex. 

7. A cone is a round pyramid, 
having a circle for its base. 

7. A sphere is a solid bounded by 
one Continued convex surface, ev- 
ery part of which is equally dis- 
tant from a point within called 
the centre. 



t. A solid is a figure having three 
dimensions, viz. length, breadth 
and thickness. 

. £.'A prism is a body whose sipds 
are any equal and similar plane 
fiffures, and whose sides are par- 
allelograms. 

3. A cttft^ is a bodj having six 
equal sides, all of which are 
squares. 

4. A paraUelopipedon is a body 
having six rectangular sides, eve- 
ry opposite pair of which are equal 
and parallel. 

^ Mensuration of Solids teaches to determine the spaces included by 
contiguous^surfaces, and the sum of the measures of these including 
surfaces is the whole surface of the body. The measure of a solid is 
called its solidity, capacity, or content. The content is estimated by 
the number of cubes, whose sides are inches, or feet, or yards, ^c. 
contained in the body. 

PROBLEM I. 

To find the solidity of a cube/' 

rule:— Cube one of its sides, ttiat \*» muVctf^f^SKfe^ ^^^ 
sad that product by the side aga\T\. «n4 1\\^ \«kalt y^^^^vO^ ^wX^^^ 
Moswen 
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MENSURATION OF SOLID& 



Examples. 



1 • If the length of the tide of a 
cube be S2 feet, what is its solidity ? 
22 X S^ X 22» 10648 Ant. 



2. How many cubic inchea in a 
cube whose side is S4 inches ? 

Ans. 13824. 



PROBLEM IL 

To find the solidity of a paralUlopipeion. 

RULE.— Multiply the length by the breadth, and that product by 
the depth, the last product will be the answer. 

Examples. 



1. What is the content of a 

paraHelopipedon whose length is 

6 feet, its breadth 2) feet, and its 

depth ] I feet P 

6x2.5 X l.r5« 26.25 or 26^ feet. 



2. How many feet ia a stick of 
hewn timber SO feet long« 9 inches 
broad, and 6 inches thick ? 

Ana. 11^ feet. 



PROBLEM m. 

To find the solidity of a prism, or cylinder. 

RULE. — Multiply the area of the end by the length of the prism, 
for the content. 

Examples. * 



1. What is the content of a tri- 
angular prism, the area of whose 
end is 2.7 feet, and whose length 
is 12 feet? 

2.rx 1 2=-= 32.4ft A^ 

2. What is the content of a#tit- 
angular prism whose length is 10 
feet, and the S sides of its trian- 
gular end are 5, 4, and 3 feet? 

Ans. 60 feet. 



'3. What is the content of a cyl- 
inder whose length is 20 feet, and 
circumference 5| feet ? 

Ans. 48.1459. 

4. What htimber of cubic feet 
in a round stick of tiniiber, whose 
diameter is 18 inches, and length 
20 feet ? Ans. 35.343. 



PROBLEM IV. 

To find the solidity of a pyramid or cone. # 

RULB«^**Multiply the area nf the base by the height, and one tiiird: 
of the product wiil be the content 

£:tAMPLES. 

1. What is the content of a 2. What is the content of a tri- 

cone whose height is tii^feet^and angular pyramid, its heisht being 

tiie diameter of the base 2^ fe^t^ \ \^\ l^^V ^xA xS^ft %\de8 of its base 

^i X '7854 X 1 Si-5-3=. 20.4551!^. \ ^^'^^ 1V^^^V^V\ 



^ 



'WPE" 
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PROBLEM V. 
To find the solidity of a sphere.* 

RULE. — Multi|()ly the cube of the diameter by .5£S6» or multiply 
the square of the diameter by j. the circumference. 

SXAMPLES. 



1. What is the content of a 
sphere whose diameter is 12 in- 
ches P 12x1^X1 2 X .5236« 
904.7808 Ans^ 



2. What is^the solid content of 
the earth, its circumference beirf|; 
25000 miles ? 

Afis. 263858H9120 miles. 



3. flSfattflitlft. 

Oauging teaches to measure all kinds of vessels^ as pipes, h(^s- 

heads, barrels, &c. 

RULE. 
To the square of the bung diameter add the square of the head di- 
ameter; multiply the sum by the length, and the product by .00(4, for 
ale gallons, or oy .0017 for wine gallons. 

Examples. 



1. What is the content of a cask 
whose length is 40 inches, and its 
diameters 24 and S2 inches? 



32 X 32+ 24 X 24 X 40= 64000 A'r. 
64000 X -00 1 4= 89 6 a.gal. > . , 
64000X-0017i-«108.8w.gal.5 ^ *"' 



S. What is the content of a cask 
whose length is 20 inches, and di- 
ameters 12 and 16? 



Ana 5 ^ ^ -^ *• sal- 
-^^®- i 13.6 w. gal. 



* The surface of a sphere is found by multiplying Us diameter by its cir- 
cumference. • 



iM 



SECTION IV. 



PHILOSOPHICAL MATTERS. 



1. ec tfie C«U of fiti0m Hotiies. 

Bkavy Bodies, near the surface of the earth, fall one foot the first 
quarter of a second, three feet the second quarter, five feet the third 
quarter* and seven feet the fourth quarter, equal to 16 feet in the first 
second. The velocities acquired bv faltin| bodies, are in proportioa 
to the squares of the times in which thej lall ; that is, if S bullets be 
dropped at the same time, and the first be stopped at the end of the 
first second, the second at the end of the second, and third at the end of 
the third, the first will have fallen 16 feet, the second, (2xS«»4) four 
times 16, equal to 64 ; and the third, (Sx^^^) nine times 16, equal 
to 144 feet, and so on. Or if 16 feet be multiplied by so aianj of the 
odd numbers beginning at 1, as there are seconds in the given time, 
these several products will be (he spaces passed through in each of 
the several seconds, and their sum will be the whole distance fallen. 

1. The velocUy given to find the space faUen throngh. 

RULE. 
"■ ^Divide the velocitv in feet by 8, and the square of the quotient will 
be the space fallen through to acquire that velocity. 

2. From what height must a 
body fall to acquire a velocity of 
ISOO feet pei^second ? 

Ans. 22500 feet. 



1. From what height must a 
body fall to acouire Sie velocity 
of a camion ball, which is about 
660 feet per second ? 

660^»82.5 and 82.5xB^5«=: 
6806.25ft» 1-^ miles, Ans. » 

2. The time given to find the space fallen through. 

RULE. 
Multiply the time in seconds by 4, and the square of the product 
will be the space fallen through in the given time. 



1. How qiany feet will a body 
fall in 5 seconds i 5 x4<i^20, and 
20XS0«400 feet, Ans. 

S. A stone, dropped into a well, 
reached the bottom in S seconds ; 
what was iti» depth ? S X 4-« 12, 
and 12 X 1^ 1^ f^^ ^^ 



S. Ascending bodies are retard- 
ed in the same ratio that descend- 
ing bodies are accelerated ; there- 
fore, if a ball, fired upwards/ re-* 
turn to the earth in 16 seconds, 
how high did it ascend P The ball 
being half Hit time, or 8 seconds, 
its ascent ; ther&fore, 8 X 4^=: S^ 
\ «iA ^^^^^SU^VQSA Ceet» Ans. 



OF THE FALL OF HEAVY BODIES. 



149 



* 3. ThjB velocity per second given to find the time. 

RULE. 
Uivide the given velocity by 8, and one foarth part of the quotient 
will be the answer. 



1. How long must a body be 
falling to acquire a velocity of 
160 feet per second ? 

l60-f.8=20,and 20-5-4=^6 sec- 
onds, Ans. 



^. How long roust a body be 
falling to acquire a velocity of 
400 feet per second ? 

Ans. l£i seconds. 



4. The space given to find ihe time the body has been falling. 

RULE. 
Divide the square root of the space fallen through by 4, and the 
quotient will be the time. 



1. In how many seconds will a 
body fall 400 feet ? -/400«:20, 
and ^0_^4==?5 seconds, Ans. 



2. In how many seconds will a 
bullet (all through a space of 
11025 feet? Ans. 26^ seconds. 



5. To find the velocity per second, with which a body unit begin to de- 
scend at any distance from the earth^s surf ace. 

itULE. 
As the square or the earth's semi-diameter is to 16 feet» so is the 
square of any other distance from the earth's centre, inversely, to the 
velocity with which it begins to descend per second. 



1. Admitting the semi-dtameter 
of the earth to be 4000 miles, witii 
what velocity will a body begin to 
descend if raised 4000 i^les a- 
bove the earth's surface ? 
As 4000 X 4000 : 16 :: 8000 x ^000: 
4 feet, Ans. 



2. How high above the earth's 
surface mu»t a ball be raised to 
begin to descend with a veloci^ 
of 4 feet per second ? ^ 

Ans. 4000 miles.* 



6. To find the velocity acquired by a falling body, per second, at the 

end of any given period of time, 
RULE, 
Multiply the perpendicular space fallen through by 64. and the 
square root of the product is the velocity required. 

1. What velocity per second I 2^ If a ball fall 484 feet in 5} 
does a ball acquire by failing 225 P | seconds, with what velocity will 
225 x64« 14400, and ^14400= I it strike ? A/is. 176. 

120, Ans. j 

7« The velocity tDith which a body strikes, given to find the space fallen 

through. 
RULE. 
Divide the square of the velocity by 64, and the quotient will be 
the space required. 



1. If a bail strike the ground 
witik a velocity of 56 feet per sec- 
omd, from what height did it fall ? 

56 x5(M-64==49 feet, Ans. 

IS) 



\ 



2. If a stream move with a ve- 
locity of 12.649 feet ner second, 
what is its perp^ndicuUt €&.ll^ 



I 



146 OF PENDULUMS. 

8. To find the force with which a falling body wUl strike. 

RULE. 
Multiply its weight by its velocity, and the product will be the force. 



t. If a rammer for dnving piles, 
wei^jrhin^ 45001b. fall through the 
^ace of -^0 feet, with what force 
will itstrike? ^I0x64=25.3»= 
veloc. an4 25.3 X 4500= U3850lb. 

Aas. 



2. With what force will a 42lb. 
cannon ball strike, dropped from 
a height of 225 feet P 

Ans- 50401b. 



The time of a vibration, in a cycloid, is to the time of a heavy.bDdj^»8 
descent through half its length as the circumference of a circle to its 
diameter; therefore to find the length of a pendukim, vibrating sec- 
onds, since a falling body descends 193.5 inches in the first second, 
say, as 3.1416X 3.1416 : 1 X I : : ^93.5 : 19.6 inches^! th^ Itngth til 
thfe pendulum, and 19.6X 2==39.2 inches, the length. 

1 . To find th^ length of a pettdttlum that wiil swing ttity given Hine:^ 
% RULIE. ♦ 

Multiply <|ie i^uare of the time in seconds by 39.2, and the product 
will be the length required in inches. 

1. What are the lengths of three pendulums, which will a^ing ire- 
spectively, } seconds, secoads and 2 seconds ? 

.5X 5x3^.2±=9.8in. for j seconds. 1 

1 X *« XS9.2i=s: 39.2in. for Seconds. I Alls. 

2 X "Ax 39 2= 1 56.8in. for 2 seconds. J 

2. WWt i& th€J length of a pendulum which vibrates 4 times in a 
second ? .25 x -^5 X 39.2=== 2.45 inchea, Aws. 

3. Required the lengths of 2 pendulums which will respectively 
swing minutes and hours? 

«0x60x39.2=141120in.:=2m. 1200 feet.# * 
3600x3600x39.2=508032000= 8018m. 960 feet. J 

2. To find the time which a pendnhttm of a givmlen^ will swing. 

ftULK. 
Bivide the given length by 39..2,.iind the square toot »f the ^notitot 
will be the time in seconds. 
1. tft what time will a petidttlum 9.8 inc hes in teilgth^ vibratte ? 

V^9.8-~39.£«=.5, or i ^ednd, AiVs* 
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2. T observed that while a ball was falling from the top of a steeple, 
& pendulum ^A5 inches long, rcade fb vibration s ;.wbat w as the 
height of the steeple ? /2,4D-^39.2=.25g. 

and .25x10= 2.5s. then 2.5x4=10 and 10x10=*= 100 feet, Ans. 

3. To find the depth of a well by dropping a stone ivia it. 

RULE^ W 

Find the time in seconds to the hearing of the stone strike, bj a 
pendulum; multiply 73088 (« 16x4x1 142; 1142 feet being the dis- 
tance sound moves in a second,) bj the time in seconds ; to this pro- 
duct add 1304164 («the sou a re of 1142) and from the square root of 
the sum take 1 142 ; divide the square of the remainder by 64, (=16 >^4) 
and the quotient will be the depth of the^yi^ell in feet ; and if the depth 
be divided bj 1142, the quotient will be the time of the sound's as- 
cent, which, taken from the whole time, will leave the time of the 
stone'ar descent. 

^ 1. Suppose a stone, dropped into a well, is heard to strike the bot- 
tom in 4 seconds, what is the depth of the well P 

yr3088><4 + 1304164—1142=121.53, and 12K53xl2l.53-f.64= 
230.77 feet, Ans. Then 230.77-^11 42= .^ of a second, the sound's 
ascent, and 4— ,2=3.8 seconds, stone's descent. 



It IS a principle in mechanics that the power is to the weight k$ 
the velocity of the weigh); is to the velocity of the power. 

To find what weight may be balanced by a given power. 

RULE. 
As the distance between the body to be raised or balanci?d, and the 
fulcrum, or prop,'is to the distance between the prop and the point 
where the power is applied, so is the power to the weight which it 
will balance. . 

1. If a man weighing I60lbi rest on a lever 12 feet long, what weight 
will he balance on the other end, supposing the pr«p to be 1 foot l^fom 
the weight? 1 : 1 1 : : 160 : l760ib. Ans. 

2. At what distance from a weight of 14401b. mast a prop be pla- 
ced, so that a power of I60lb. applied 9 feet from the prop «iay bal- 
ance it? 1440 : 160 : : 9 : 1 foot, Ans. 

3. In giving directions for making a chaise, the length of the shafts 
between the axletree and back band being settled at 9 feet, a dispute 
arose whereabout on the shafts the centre of the body should be fixed : 
the chaise-maker advised to place it 30 inches before the axletree; 
others supposed that 20 inches would be a sufficient incumbrance for 
the horse. Now supposing two passengers to weigh 3cwt. and th^ 
body of the chaise J cwt. more, what will the horse, in both these cases, 
bear, more than his harness ? a 5 1 1^4^^ ^^ ^^^ ^^^^^ 
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i4« OF THE WHEEL AND AXLE. 



4. ^tht VBfittlUVCS^Vlt- 
RVLE. 
Ag the diameter of the axle is to the diameter of the wheel, so is the 
power apgMipd to the wheel to the weight s^8pended on the axle. 

•1. If the diameter of the axle be 6 inches, and that of the wheel be 
48 inches, what weight applied to the wheel will balance 12681b. on 
the axle ? 48 : 6 : : 126B : ISS^lb. Ans. 

2. If the diameter of the wheel be 50 inches, and that of the axle 

5 inches, what weight on the axle will 2lb. on the wheel balance ? 

5 : 50 : : 2 : 20lb. Ans. 

3. If the diameter of the wheel be 60 inches, and that of the axle 

6 inches, what weight at the axle will balance lib. on the wheel ? 

Ans. lOlb. 



5. m itit Sbtve^. 

The power is to the weight whith is to be raised, as the distance 
between two threads of the screw, is to the circumference of a circle 
described by the power applied at the end of the lever. To find the 
circumference of the circle $ multiply twice the length of the lever by 
3.1416; then say, as the circumference is to the distance between the 
threads of the screw, so is the weight to be raised t6 the power which 
wHl raise it. 

1. The threads of a screw are I inch asunder, the lever by* which it 
is turned, SO inches long, and the weight to be raised, 1 ton,= 2240lb. 
what power must be applied to turn the screw ? 

30x2=60, and 60x3.1416= 188.496 inches, the cireumferencc. 
Then J 88.496 : 1 :: 2240 : I l.88lb. Ans. . ' 

2. If the lever be 30 inches, (the circumference of which is 188.496) 
the threads 1 inch asunder, and the power 1 l.88lb. what weight will it 
raise ? 1:1 88.496 : : fl.88 : 22401b. nearly, Ans. 

3 Let the weight be 2£40lb. the power ll.88lb. and the lever 30 
inches ; what is the distance between the threads ? ^ 

Ans. 1 inch, nearly. 

4. If the power be 11.88lb. the weight 22401b. and' the threads 1 
inch asunder, what is the length of the lever ? Ans. SOin. nearly. 
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SECTION V. 



MISCELLANEOUS QUESTIONS. 

1. What number taken from the square of 48 will leave 16 times 
54? * Ans. 1440. ♦ 

£. What number added to the 31st part of 3813 will make the sum 
300 ? V * Ans. 77. 

3. What will 14 cwt of beef cost, at 5 cents per pound ? 

, Ans g78.48. 

4. How much in length that is 84 inches wide, will make a sc^uare 
foot? Ans* 17i|.in. 

5. What number is that to which if 4 of 4 be added, the sum will 
be 1 ? Ans. ^. 

6. A father dividing his fortune among his sons, gave A 4 as often 
as B 3, and C 5 as often as B 6 : what was the whole legacy, suppos- ' 
ing A's share 85000 ? Ans. 811875. 

7. A tradesman increased his estate annually by ^100 more than. 
i part of it, and at the end of 4 years found that his estate amounted 
to ^10342 3s. 9d. ^ what had he at first ? Ans. £4000. 

8. A person being asked the time of day, said th^ time past noon is 
equal to f of the time till midnight i what was the time ? 

Ans. 30 minutes pasi; 5. 
'9. The hour and minute hand of a dock are together at 12 o'clock ; 
when are they next together ? Ans. Ih. 5iSTm. 

10. A young hare starts 4G yards before a grey-hound, and is not 
perceived by him till she has been up 40 seconds ; she scuds away at 
the rate ot 10 miles an hour, and the dog on view makes after it at 
the rate of 18. In what time and distance, will the dog overtake the 
hare? Ans. 60 .V^. time. 530yds. distance. 

U. What part of 3d. is J part of 2d. ? Arts. J. 

12. A hare is 5 leaps before a grey-hound, and takes 4 leaps to (Jie 
grey -hound's 3 ; but 2 of the grey-houud's leaps are as much as 3 of 
the hare'l ; how many leaps mftist the hound take to catch the hare ? 

If 3 : 1 : : l^: J the hare's gain. 
2: 1 :: I : \ the hound's g;ain. 
Then J— i=i and J : f : i,^ : 'f *«300 Ans. 

13. A post is i in the sand, | in the water, and 10 feet above the 
water ; what is its length ? Ans. 24 feet. 

14. A man being asked how many sheep he had, said, if he had 9» 
many more, half as many more, and 7^ sheep, he should have 20; 
how many had he ? Ans^ 5. 

15. In an orchard J the trees bear apples, \ pears, ^ pluma^ axid ^^ 
of them cherries ; how many treea ai:e that^ va. «S\^ K3cs>*^^^* 
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16. A can do a piece of work alone in 10 dajs^ B can do it m IS; 
in what time will both together do it? Ans. 5\^ dajs. 

ir. What is the difference between the interest of «g350 at 4 per 
tent for 8 veai^, and the discoaal of,thf sane sum at the same rate, 
and for the same time ? Ana. £27 3^s. 

18. Sound moves at the rate of 1142 feet in a second ; if the time 
between the lightning aad thunder be 20 seconds, what is the distance 
of the explosion ? Ans. 4.3^4- miles. 

19. If the tacth's diameter be 7911 miles, and that of tiie moan be 
21 bO ) how many moons will be required to make one earth ? 

Ans. 47.7884. 
^ 20. If a cubic foot of iron were drawn into a bar ^ of an. inch 
square, what weuhi be its lengthy supposing no waste of metal ? 

Ans. *^7^ feet. 

21. A lent B a solid staek of hay measuring 20 feet everj waj; 
some tim« after, B returned a quantity measuring je very way 10 ^^^^i', 
what proportion of the hay is yet due ? Ans. ^ 

22. A general disposing his army into a square, finds he has 284 
sokliers over and above, but increasing each side by one so)dier«he 
wants 25 to fill up the square ; how many soldiers had he ? 

Ans.2400a 

2S. Supposing a pole 75 feet high to stand on a horizontal plane ; 

at what height must it be cut off*, so as that the top of it may faH on 

a point 55 feet from the bottom, and the end where it was cut o^rest 

on the stump or upright part ? 

Rule. From the square of the length ^f^T^y ^ ^ ^ ^^ ^ ^4 - irlft Ana 
of the pole, (i. e. the sura of the by- 75}^75'^55xo5 ^m^t' Ans. 

potlienuse and perpondicular) tafee 75 v 2 

the square of the base ;^ then divide. ^ 

the remainder by twice the length of the pole, And the fi|ttotieiit will 

be the height at which it must be cut off, . 

24. Suppose a ship sail from lat. 43° N. between N. and E. till her 
departure from the meridian be 45 leagues, and the sum of her dis- 
tance and difference of latitude be 135 leagues ; what is the distancie 
bailed, and the latitude come to? 



li>5Xi35 — 45x45 lea. m. 135— 60=» 751. dis.s^df. ^ 

— «60« 180«3»of lat. 43^+3^«4.6*^ come to. $ ^"^• 

135x2 



25. Four men bought a grindstone 60 inches in diameter; how much 
of its diameter must each grind off to have an equal share of tH« stone, 
if one grind his share first, and then another, till the stone is ground 
ftway, making no allowance fior the eye ? 

R»LE. .Divide the square of the diameter by the number of men, 

sabtrad the qiioii^nt from the square, and isxtract the squaro root of 

the pemaioder, which is the length of th« diameter after the first sb^ra 

is take0 oS^ and by repeating the latter part of the process, all the 

seiiird shifts ta^j it imvA'' 
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60x604^4^900 the subtrahends 

y^360O— 900= 5 1 .96 + and 60—51.96=8.04 1st ahare. 

^^700— 900=*= 42.42+ and 51.96—42.42^^9.54 2d fifeare. 

^1800— 900=* SO. and 42.4^—30= 12.42 3d share. 

and SO 4th's share* 

26. Suppose one of those meteors called fireballs to move parallel tb 
the earth's surface, and 50 miles above it, at the rate of 20 miles per 
accOHd ; in what time will it move round the earth P 

The earth^ s diam eter feeing 7964 miles, the diameter of the odiM: 

will ber964+50X2i^8064 and 8064x3141(5-^^25333.8624 its cir- 
cumference. Then 25333.8624 ^20«^ 1266.693 I2s.fa*= 21' 6" 41'" 
35"" 13""' 55'"''' Ans. 

^f. When first the marriage knot was tied betwixt my wife and hie, 
1^7 age with her's did so agree as nineteen does with eight and three; 
But after ten and half ten ^rears, we man aUd wife had been. 
Her age came dfjp as neat to mine as two times three to nine. 

What tvet^ our ages at marriage ? Ans. 57 md 33. 

&8. A body i^^eigiiing 30lb. iS Impelled by such a force as to send it 
20 rods in a second ; with what velocity would a body weighing 12lll« 
fiiOvCj if it were impelled by the same rorce ? Ans. 50 rods* 

29. In a thunder storm 1 observed by my clock that it was 6 »Be* 
ends between the lightning and thundet- ; at what distance was iht 
explosion ? » Ans. 6852ft.i*-= lfJ4 miles. 

30. I have a square stick of timber 18 inches by 14. but one with a 
third part of the timber in it, provided it be 8 inches deep, will serve ; 
how wide will it be ? Ans. 10§ inches. 

31. There is a square pyramid, each side of whose base is 30 inches, 
and whose perpendicular heiaht is 120 inches, to be divided into three 
equal parts by sections parallel to its base ; what will be the perpen* 
dicular height of each part ? 

30x30x40=36000 the sdidity in inches. Now -f of this is 24000, 

and i is 12000. Therefore, as 36000 : 120x120^120 : : \ ^^^^^ | j 

^576000? 1*en #^1152000=104.8. Also, ^5rSO00=83.2. Then 

120—104.8=15.2, length of the thickest part, and 104.8—83.2=21.6, 
length of the middle part; consequently, 83.2 is the length of the top 
part. 

32. There are 4 spheres, each 4 inches in diameter, lying so as to 
touch each other, in the form of a square, and on the middle ol this 
square is put a fifth ball of the. same diameter ; what is the distance 
between the two horizontal planes passing through the centres of th^ 
bails ^ -» — i 

>r'44.4^2^2.828.t. inches, Ans, 
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' 3$. There are 2 Mis, each 4 inches in diameter, which touch each 
other, and another ball of the same diameter is so placed between 
them that their centres are in the same vertical plane ; what is the 
distance between the horizontal planes which pass through their cen- 
tres? -; — 7- 

0^4 — )2=s 3.464- inches, Ans. 

m 34. A milltarj officer drew up his soldiers in rank and file, having; 
the number in rank and file equal ; on being reinforced with three 
times his first number of men, he placed them all in the ssmb form, 

^ ^nd then the number in rank and file was just double what it was at 
first ; he was again reinforced with three times his first number of 
men, and after placing the whole in the same form as at first, his num- 
ber in rank and file was 40 men each ; how many men had he at first? 

Ans. 100. 

35. There is an island 50 miles in circumferencOt and three men . 
start together to travel the same way about it ; A goes 7 tailes per 
day, B 8, and C 9 ; when will they all come together again, and how 
far will they travel ? Ans. 50 days. A 350 miles, B 400, C 450. 

< 36. If a weight of 14401b. be placed 1 foot from the prop, at what 
distance from the prop must a power of I60lb.'be applied to balance 
it ? Ans. 9 feet 

37. Tubes may be made of sold weighing not more than at the rate 
of WVr o^ ^ grain per foot ; what would be the weight of such a tube* 
whick would extend across the Atlantic from Boston to London, esti- 
mating the distance at 3000 miles i Ans. 2oz. 6pwt 3-^gr. 
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SECTION TI. 



1. l>(Krit=ICr«]l{tia. * 

Book Kebpins is the method of recording a systematic account ^ 
ipercantile transactions- 

As our limits will not permit na to give a complete sjstem of Book- 
Keeping, we shall here con&ne our atteDtion to a few of tKe most sim- 
ple and best practical metboils to be adopted by fanoerSi mechanics, 
oc. vfhoae business is not very extensive. 

FIRST METHOD. 

By this method but one bock is necessary, which a)iould be ruled 

with four columns on the right hand aide, of each page, two for dibtor* 

columns, and two for credit, and one column en the left hand sids for 

tlw date, as in the foilnwing example. 



1845. 


THOMAS EAbDT. 


Debtor. 


Cre 


iitor. 


Jan. 28. 


Dr. toSj tonsofhay, atgS. 


20 


00 




" i9 


C r. by 1 4 bush, of corn, at 48ctB. 






ti 


72 




Cr. by cssh, 






.'! 


im 


« 4 


Dr. to 30lb. of flax, at tacts. 


3 


60 






" 9 


Dr. to251b.offlai, at 12cta. 


3 


Oil 






Aprfl 14 


Cr. by 12 bush, of wheat, at gl 






12 


09 


" " 1 Cr. by cash to balance 






S 


88 






26|60 


86 1 60 



On account of its sijnplicity, the above method is probably the best 
which can be recot|Hif«|)ded to farmers and country mechaaics. Ik 
keeping books in this way, it will be necessary to leave a considerable 
blank after each man's account, that it may be continued without 
transferring it to another part of the book ; and also to have a list of 
the names with the page standii^ against it, for the more coBTraient 
Deference to the seferd accounts. • 



* The person who receiveB any thing- of dig is Dr. to me, and ttte person 
from whom I receive is Cr. Or, the person who becomes iodebted to me, 
where bjreceiFing goods or mone;, or bj my paying hU debts, &4. he mast b« 
entered Dr. : and the peraoD to whom 1 become indebted, whether by reoeiv- 
uig from him goods or money, or by the payment of my debt*, mutt be <«■ 
ter^Cr. 

20 



1(^4 



BiCCS OF SALE. 



SECOND METHOD. 
By this method the debt and credit are entered on separate pafi^s 
facing each other, with the debt on the left hand, and thp credit on 
the right hand, as in the foUowing example. 



1825. I PETER PINDLE, Dr. |$ 
Jan. 1 (To 3 cords of wood, at 
j $150 
• 8 To 5i bash, of rye, at 50 
cts. 
Feb. 2 To 3 bush, of wheat, at 
* $1.25 ' 3 

14 To 5 cords of wood, at 

$1.50 7 

19 To 7 bush, of oats, at 25 

cts. 1 

24 To cash, to balance 3 




75 

50 

75 
30 



Feb. 1 1 
13 

24 



55 



PETER PINDLE, Ca. 

By 12Ib. shingle-nails, 

at 10 cts. 
By 25 lb. of sug^ar, at 
I 11 cts. 
21 iBy H cwt iron, at $6 
By 21b. you og"- fay son 

tea, at $1.10 
By lOlb. of loaf-sugar, 

at 30 cts. 
By 6 yds. black silk, at 

90 cU. 



$ 



2 
9 



2 
3 



i 



6 
23 



cts. 

20 

75 
00 

20 

00 

40 

55 



Either of the above -methods will be safficient for farmers, and 
counfrjr mechanics generally, but for merchants and others whose 
business is extensive, an acquaintance with book keeping by the day- 
book and ledger, called single entry, or by the day-book, journal and 
ledger, called double entry, is indispensable. 



g. BILLS OF SALE. 



JVo. /. 
Mr. Oliver Durance, 
Bought of Mr, George MerchamX, 
8yds, of Camblet, at 51 
3yds. of Rocking, at S|6 
Syds. of Bombazett, at 2|3 
T^yd. of Plush, at 10|6 

Charged in account* 



Monrovia, Jan, 25, 1825. 

86.67 
1.75 
1.12 
0.55 • 



£10.09 



j\ro:iL 

Mr. Masok Prior, 
Bought of John Lurcher, 
One pair of oxen 



Foui* cows 



Peru, Bee. 29, 1824. 



»6r.oo 

49.50 



Received payment 2116.50 

John Lurcher. 



'■^■■■P"^>*^r>*pi;'F 
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3. Ot NOTES. 



• 



Ovevdean, Sept. 17 i 1822. — For value received I promise to pay to 
Oliver Bountiful, or order, sixty-three dollars, fifty- four cents, on de- 
mand, with interest after three months. William Trusty. 

Attest, Timothy Testimony. ' • 

JTo.IL 

Bilfort, Sept. 17, 18^2. — For value received, I promise to pay to 

O. R. or bearer dollars -cents, three months after date. 

Peter Pencil, 

JVo. IIL By two Persons. 

Jtrian, Sept. IT, 1 822. — For value received, we jointly and severally 
promise to pay to C. D. or order,-jHF-dollars,—^— -cents, on de- 
mand with interest. Alden Faithful. 

Attest, Constance Adley. James Fairfaoe. 



4. OF BONDS. 

•Si Bond with a Condition from one to another. 

KNOW all mep by these presents, that I C. D. of &c. in the coun- 
ty of &c. am held and firmly bound to E. F. of &c. in two hundred 
dollars, to be paid to the said E. F. or his certain attorney, his execu- 
tors, administrators, or assigns, to which payment, well and truly to 
be made, I bind myself, my heirs, executors and administrators, firm-^ 
ly by these presents ; Sealed with my seal. Dated the eleventh day 
o f i n the year of our Lord one thousand eight hundred and two. 

Tlie condition of this obligation is such, that if the above bound C. 
D. his heirs, executors, or administrators, do and shall well and truly 
pay, or cause to be paid ujito the above named B. F. his executors, 
administrators, or assigns, the full sum of two hundred dollars, with 
legal interest for the same, on or before the eleventh day of^-: — next 
ensuing the date hereof: Then this obligation to be void, or otherwise 
to remain in full force and virtue. 

Signed, Sfc. 

JL Condition of a Counter .Bon&9 or Bond of Indemnity , 

where one man becomes bound for another. 

THE condition of this obligation is such, that whereas the above 
named A. B. at the special instance and request, and for the only 
proper debt of the above bound C. 1). together with the said C. D. is, 
and by ope bond or obligation bearing equal date with the obligation 
above written, held and firmly bound unto E. F. of &c. in the penal 
sum of ■■ dollars, conditioned for the oavment of the sum 
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of &c. with legal interest for the dame, on the— day of— —next en- 
suing the date of the said in part recited obligation, as in and bj the 
said in part reeited bond, with the condition thereunder written, maj 
more fully appear : If therefore the said C. D. his heirs, executors, or 
administrators, do and shall well and truly pay, or cause to be paid 
unto the said E. F. his executors, administrators, or assigns, the said 
SU0I of &c. with legal interest of the same, on the said — -^ay of, &c, 
next ensuing the date of the said in part recited obligation, according 
to the true intent and meaning, and in full discharge and satisfaction 
of the satd in part li^cited bond or obligation : Then, &c. Otherwise, fcc 



^ 5. 01? RECEIPTS. 



JVo. /. 

, £fi^|friet'es, £^ep{. 19, 1824. Received of Mr. Durance Mley, ten 

dollars in full of all accounts. 

OaVAND CONSTAIfCS. 



JVb. II. 

Sitgrieves, 8^h 1% l^M. Received of Mr. Orvand C$nsUifae, 
five dollars in full of all accounts. 

Durance Adley. 



*T7^', 



% 



15^ III. 

Receipt for an endorsement on a Jfote. 
SUtgrieveg, Sept 19, 1824. Received of Mr. Simpson Eastly, (by 
the hand of Titus Trusty) sixteen dollars twenty-five cents, which U 
.endorsed on his npte of June 3, 18£0. 

Peter Cheerful. 



jvo. rr. 

^Receipt for money retewud tm aeednnt 
Sitgrieves, Sept. 19, 18£4. Received of Mr. Oraud.LandHce, *fiftj 
dollars on account. 

-Eloro Siackley. 

^o.r. 

Bepdpt for interv^ due on » Bond. • 

Received this-— —day of-*— of Mr. A. B. the sum of five 
pounds in full of one year's interest of £100 due to roc on the— — — - 
dajof--^— ^lastj^nbondtrottithe-said A.B . 1 say received. 

ByTOfC'C,©. 
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e.OFOBDEJ&S. 

JVo. /• 

Mr. Stephen Burgess, 
Sir, 

For value received, pay to A. B. ten dollars, and place the same to 
my account. A Samuel Skinner. ^ 

Jirchdale, Sept 9, 18^4. 

Sib, . Boston, fif«p«. 9, 1824. 

For value received, pay O. R. eighty-six cents, and this with his 
receipt shall be your discharge from me. Nicholas RsuBENa* 

To Mr. James Robottom, 



7. OF DEEDS. 

JVo./. * 

•A Warrantee Deed. 

m 

Know all men by these presents. That !> Peter Carefiil, of 
Bridgewater, in the County of Windsor, and State of Vermont, gen- 
tleman', for and in consideration of one hundred and fifty dollars, and 
forty -five cents, paid to me by Samuel Pendleton, of Woodstock, in 
the County of Windsor, and State of Vermont, yeoman, the receipt 
whereof I do hereby acknowledge, do hereby give, grant, sell and con- 
vey to the said Samuel Pendleton, his^heirsand assigns, a certain tract 
and parcel of land, bounded as follows, viz. 

[JBlere insert the bounds, together with all the privileges and appur- r* 
tenances thereunto belonging,'] 

To have and to hold the same unto the said Samuel Pendleton, his 
heirs and assigns to his and their use and behoof forever. And Idf» 
covenant with the said Sarou«l Pendleton, his heirs and assigns, that 
I am lawfully seized in fee of the premises, that they are free of all 
incumbrances, and that I wilt warrant and will defend the same to 
the said. Samuel Pendleton, his heirs and assigns forever, against the 
lawful claims and demand$i of all piirsons. 

In witness whereof, I hereunto set my hand and seal, this— --day 
of— —in the year of our Lord one.thousind eight hundred and twenty. 

Signed, sealed, and delivered ) Peter Careful. O. 

in presence of . \ 

l^R. F.G. 

J>ro.IL 

Q^nitdaim Deed. 

Know all men by the^e presents, That I, A. B. of, &c, in con- 
sideration of the sum of to be paid by C. D* of &c. the receipt 

whereof I do hereby acknowledge, have remised, released, and forever 
quitdamed, and do by these presents remit, release and forever 
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quitclaim unto the said C. D/ his heirs aad assigns forever (Here insert 
the premises.) To have and to hold the same, together with all . the 
privileges and appurtenances thereunto belonging, to him the said C. 
D. his heirs and assigns forever. 
In witness, <^c. 

• JVo. TIL A Mortgage Deed. 

' Know all men by these presents, That I Simpson Easley, of 
——in the County of ^in the State of Blacksmith, in con- 
sideration of-i Dollars Cents, paid by Elvin Pairface of 

-^ in the county of in the State of Shoemaker, the re- 
ceipt whereof I do hereby acknowledge, do hereby give, grant, sell 
and convey unto the said Elvin Fairface, his heii^ and assigns, a 
certain tract and parcel of land, bounded as follows, viz. {Here insert 
the hounds, tosether with all the privileges and appurtenances thereunto 
belonging.) fo have and to hold the afore granted premises to the 
saHd Elvin Fairface, his heirs and assigns, to his and their use and be-, 
hoof forever. And I do covenant with the said Elvin Fairface, his 
' heirs and assigns. That 1 am lawfully seized in fee of the afore grant- 
ed premises. That they are free of all incumbrances: That I have 
good right to sell and convey the same to the said Elvin Fairface. 
And that I will warrant and defend the same premises to the said El- 
vin, his heirs and assigns forever, against the lawful claims and de- 
mands of all persons. Provided nevertheless. That if I the said' 
Simpson Easley, my heirs, executors, or administrators shall wetland 
truly pay to the said Elvin Fairface, his heirs, executors, administra- 
tors or assigns, the full and just sum of -—dollars cents, on 

or before the day of which will be in the year of our Lord 

eighteen hundred and with lawful interest for the same until paid, 

then this deed, as also a certain bond [or note as the ease may he] 
bearing even date with these presents, given by me to the said Fair- 
face, conditioned to pay the same sum and interest at the time afore- 
said, shall be void, otherwise to remain 'in full force and virtue. In 
witness whereof, I the said Simpson and Abigail my wife, in testimony 
that she reiincpiishes all her right to dower or alimony in and to the 
above described premises, hereunto set, our hands and seals this 

' day of ^in the year of our Lord one thousand eight hundred 

and twenty -five. 

Signed, sealed^ and delivereS\ Simpson Easley. O 

in presence of \ Abigail Easley. O 

L.N. V. X. 



8. OF AN INDENTURE. 

A CQmmon Jnienture to bind an Apprentice. 
THIS Indenture Untnesseth, That A. B. of, &c. hath put and placed^ 
and by thc^e presents duth put and bind out his scm C. D. and the 
said C. 1). lioth hereby put, place and bind out himself, as att appren- 
tice to K* P. to learn the art, trade, or mystery o f The said C. D. 
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after the manner of an apprentice, to dwell with and serve the said^ 

R. p. from the day of the date hereof, until the— day oW 

—which will be in the year of our Lord one thousand eight hundred 
and -^— at which time the said apprentice, if he should be living, will 
be twenty-one years of age : During which time or terra the said 
apprentice his said master well and faithfully shall serve ; his secrets 
keep, and his lawful commands every where, and at all times readily 
obey. He shall do no damage to his said master, nor wilfully s^uflTer. 
any to be done by others ; and if any to; his knowledge be intended, # 
he shall give his master seasonable notice thereof. He shall hot waste 
the goods of his said master, nor lend them unlawfully to any ; at 
cards, dice, or any unlawful game he shall not play; fornication he 
shall not commit, nor matrimony contract during the said term ; tav- 
erns, ale>houses, or places of gaming, he shall not haunt or frequent: 
From the service of his said master he shall not absent himself; but 
in all things, and at all times he shall car^and behave himself as a 
good and faithful apprentice ought, during the whole time or term 
aforesaid. 

And the said R. P. on his part doth heiieby promise, covenant and 
agree to teach and instruct the said apprentice, or cause him to be 

taught and instructed in the art, trade or calling of a ^by 

the best way or means he can, and also teach and instruct the sai!} 
apprentice, or cause him to be taught and instructed to read and write, 
and cypher as far as the Rule ofi^ree, if the said apprentice be capa* 
ble ta learn, and shall well and faithfully find and provide for the said 
apprentice, good and sufficient meat, drink, clothing, lodging and 
other necessaries fit and convenient for such an apprentice, during 
the term aforesaid, and at the expiration thereof, shall give unto the 
said apprentice, two suits of wearing apparel, one suitable for the 
Lord's day, and the other for working days. 

In testimony wheceof, the said parties have hereunto interchangea- 
bly set their hands and seals, this said- — "KJay^o f ■ ■ ■ - i n the year of 
our Lord one thousand eight hundred and (S<^&1) 

Signed, sealed, and delivered > (Seal) 

in presence of 3 (Seal) 
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. 9. OF A WILL. 

The form of a Will with a Devise , of a Real Estate, Lease^ 

holdj l^c. 

In the name of God, Amen. I, A. B. of,*&c. being weak in body, but 
of sound and perfect mind, and memory, (^or you may say thus, 
considering the uncertainty of this mortal life, and being of sound, 
&c.) blessed be Almighty God for the same, do make and publish this 
as. my last Will and Testament in manner and form following (that 
is to say; First, I give and bequeath unto my beloved wife, J. B. the 
sum o f - I do also give and bequeath unto my eldest son G. B. 
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^ ^ the sum o f I do also give and bequeath unto my two younger 

^Hbns, J B.and F. B. the sum of apiece. I also give and bequeath 

to my daughter in law, S. H. B. single woman^ the sum o f ■ which 
said several legacies or sums of money, I will and order shall be paid 
% to t)ie said respective legatees witlun six months after my decease. 

I further give and devise to m^ said eldest son G. B. his heirs and 
assigns, M that my messuage or tenement, situate, lying and beine 
in &c. together with all my other freehold estate whatsoever, to noli 
%ii} him the said O. B. his heirs and assigns forever. And I hereby 
eive and bequeath to my said vounger sons J. B. and F. B. all my 
leasehold estate of and in all those messuages or tenements, with th€ 
appurtenances, situate &c. equally to be divided between them. And 
lastly, as to all the rest, residue aad remainder of my personal estate* 
goiMis and chattels, of what kind and nature soever, I ffiTe and 
bequeath the same to my said beloved wife J. B. whom I hereby 
appoint sole executrix of. tlm my last Will and Testament; ana 
hereby revoking all former Wills by me made. 

In witness whereof I hereunto set my hand and sud, l^is 

dan ^f ^^ ^^^ y^^^ 9f ^^^ Lord- 

Signed, sealed, published and declared by the above named A* B. <SefJ) 

A. B. to be his la$t Will and Testament ^n the presence of us, 
who have hereunto subscribed our nam^s as wii t'^^Res, in the 
presence of the testator. * ^^^ H. S. 

•*»JV. T. 
T. W. 



1 



i 



